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Shavins Machine 


For shaving all kinds of screws, 
bolt heads, washers, etc. Finish 
produced is practically a polish. 








Pratt & Whitney No. 2 Shaving Machine. 


Bed and Pan cast in one piece. Headstock is fitted to bed by means of a tongue and is 
secured in place by bolts screwed directly into the bed—spindle is accurately ground and has 


134" hole throughout its length. Machine may be furnished with special spindle equipped 
with step-chucks and ‘closers. 
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ELECTRICALLY HEATED ANNEALING 
AND HARDENING FURNACE 


Perfect Control of Temperature Assured 


One of the most important desiderata in 
modern metallurgical practice is to have a 
means of heating metal samples in a per- 
fectly uniform manner and to maintain 
their temperature at any point desired. 
Such annealing furnaces as have been in 
use up to now, in which a lead or salt 
bath is heated indirectly or directly by 
means of gas or coal, fail to afford the de- 
sirable safety as to a uniform heating ef- 
fect, nor are they susceptible of an accur- 
ate adjustment to the most advantageous 
temperature in each case. Unless electric 
heating from within be resorted to, it 
proves especially difficult to raise the bath 
to and to maintain it at a temperature of 
1306 degrees Centigrade, as required for 
the hardening or annealing of high-speed 
tool steels, no materia!’ crucibles are made 
of being able permanently to stand this 
enormous heating effect from the outside 
In the case of a non-uniform heating, such 
as occurs especially with steel samples 
having irregular cross sections, deforma- 
tions of the heated parts in cooling as well 
as internal strains, cracks, etc., will more- 
over be the result 

DESCRIPTION OF THE FURNACE 

The electric annealing furnace, recent! 
constructed by Gebr. K6rting, Elektricitat, 
Limited, will raise metal salts or mixtures 
of such to a liquid incandescent condition 
by the aid of electric currents. This salt 
bath receives the samples to be annealed 
and, being traversed by the current 
throughout its mass, is heated with per- 
fect uniformity in all of its parts. By 
means of an easy regulation of the cur 
rent intensity any temperature intermedi 
ary between 750 and 1325 degrees Centi- 
grade may be imparted to the annealing 
bath and to the samples to be annealed 

This electric furnace comprises a fire 
proof casing rectangular in shape for re- 
ceiving the salt bath, which casing is fitted 
| 


into an iron box lined with fire-resisting 


mortar. Wrought-iron electrodes supply- 
he salt 


ing the single-phase current to t 
bath are fitted to two inside walls of the 
casing, opposite one another. These elec- 
trodes are connected by wrought-iron bars 
to a transformer by which the available 
electrical energy is converted to the low 
tension at which it is to be used, By in- 
serting or cutting out some windings in 
the primary circuit of the transformer the 
temperature is regulated in the most sim 
ple manner. To operate the furnace an 
ammeter, a main switch and safety fuses 
are required. The regulating transformer 


provides tensions of 5 to 25 volts, as re 
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quired in keeping the temperature con- 
stant to be readily adjusted for, while 
yielding the higher tension of 50 to 55 
volts, as temporarily necessitated in pre 
heating the bath. 

In order to start the melting process and 
to heat the bath, a movable auxiliary elec- 
trode is used, the metal salts being non 
conductive in the cold condition and reach 


ing a high conductivity only in the in- 


of annealing furnace The temperature 
insured bv electricity is moreover tar more 
uniform than in the case of gas or coal 
fires, there being no fall in temperature 
from the walls of the bath or the muffle 


Whereas ordinary melting furnaces are 
rapidly destroyed under the influence ot 
the high temperature and the action of the 
fire gases, the consumption if wrought- 


iron electrodes, as occurring in the elec 
































A GERMAN ELECTRICALLY HEATED ANNEALING AND HARDENING FURNACE 


candescent liquid condition. This auxii- 
iary electrode, beginning from one of the 
electrodes, slowly carries a liquid vein to 
the other, The salt bath is heated by the 
electric current to the temperature re 
quired, which is kept constant by regulat- 
ing the transformer 

In the case of a constant primary ten 


sion the current consumption read from 


/ 


the ampere meter 
ture of the bath to be gaged 

EFFICIENCY AND UNIFORMITY OF ACTION OI 
THE FURNACI 

\s the electric current, traversing the 

salt bath, immediately produces the heat 

ing effect in all its parts, the thermal eff- 

ciency of the furnace thus heated is very 


high as compared with the ordinary types 


trically heated furnace, involves far less 
expens¢ Che temperature is furthermo: 
ascertained accurately and readily by 
means of a pyrometer, owing to the uni 
form distribution of temperatures, Fer 
the same reason, the samples may be an 


nealed without risk of superheating or of 


burning edges and points. In the case of 
expensive pieces there therefore no pos- 
sibility of the sample becoming unfit for 
ise after cooling 


RAPIDITY OF ACTION OF THE FURNACI 
[he output of the electric furnace is 
many times greater than that of ordinary 


- ’ } + 
furnaces, the samples being raised to the 


proper temperature in about one-fifth of 
the time required in the case of gas fur 
naces, It may further be said that the 





surface of the samples is not altered as in 
the case of the latter. 

Other features of the electric furnace 
are its absolute fireproofness and the ab- 
sence of smoke or soot, as well as of pois- 
onous gases, such as rise from lead or po- 
tassium cyanide baths. 

The temperature required for the hard- 
ening of ordinary tool steel does not ex- 
ceed 850 degrees Centigrade, while tem- 
peratures intermediary between 1000 and 
1150 degrees, and in certain cases as high 
will prove 
annealing of high-speed 


as 1300 degrees Centigrade, 

necessary for the 

tool steel. 
According to the special use they are 


intended for, the furnaces are accordingly 
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designed for a maximum temperatur: of 
850, 1150 or 1300 degrees Centigrade. 

The approximate consumption of energy 
is shown in the following table, which re- 
lates to the standard types of furnace con- 
structed by Messrs. Korting. 


Tem per- SIZE OF FURNACE—mm 
ature. 
120x120 150x150 200x200 300x300 
Deg, C. x 120 x 170 x 270 x 370 
RHO , 4.5 8.5 20 
1150 5.5 9 16 36 
1300 7.5 12 22 is 
APPROXIMATE CONSUMPTION OF EN- 


ERGY IN KILOWATTS 





PATTERNMAKING AND MOLDING OF 
AIR-COOLED GAS-ENGINE CYLINDERS 





The Air-Cooled Engine Developed in America—lhe Many Different Modes 
of | Obtaining Sufficient Radiating Surface—Various |Projections on_the 
Cylinder—The “Air Jacket’'—The Revolving Cylinder—'Patternmaking 
and Molding of the Different Styles 





BY E. F. LAKE 


The air-cooled cylinder having been de- 
veloped and brought to its present posi- 
tion in this country, lays claim to being 
distinctly an American development. In 
this it differs from the water-cooled de- 
which brought to its present 


sign, was 


state of development in Europe, princi- 
pally in France, Germany and England, 
and nearly all of the ideas in use on the 
water-cooled cylinder were first perfected 
on the other side and then broughi over 
our automobile en- 
With the air- 
cooled cylinders, however, American in- 
been 


here and copied by 
gineers and manufacturers. 
genuity and inventive ability have 
brought into activity, and where the Eu- 
ropean engineer cast aside the air-cooled 
as impractical the American engineer has 
taken it up and developed it, and brought 
it into practical use, on the theory that 
on an automobile where a fresh supply of 
water cannot be continuous, but the same 
water must be used over and over again 
until in some cases it comes to the boiling 
point, it is more practical and economical 
to cool the cylinders with air, of which a 
This 


theory, like most others, has proved a suc 


fresh supply can always be obtained 


cess in some cases, and a failure in many 
others 

Automobile engines of the four-cylinder 
four-cycle type of 40-horse power are 
being air-cooled and run successfully. That 
would be 10 horse-power to each cylinder, 
and it is difficult to cool them with water 


when they get much larger than that, that 


is, for motor-car use, owing to the extra 


the same author on 
published at page 


*A previous article by 
this general subject was 
430.—-Ed. 


bulk and weight of water which has to be 
carried 
OF RADIATING SURFACE ON 


THE PROVIDING 


AN AIR-COOLED CYLINDER 
One of the problems which the designer 
had to solve on sthe air-cooled engine was 
Those 
who tried to get along with radiation alone 


that of radiation and convection. 


failed, as whether flanges, pins, wire coils 
or what-not were used to carry the heat 
from the cylinder wall to the outside of 
the radiating surface, the heat would stav 
there and back up at the cylinder and 
cause overheating, then the piston would 
stick and the engine refuse to go any fur- 
ther, as the air 
heat, and will not take it from the flanges 
This prin 


does not readily absorb 


etc., unless convection is used. 
ciple was brought into play by the use of a 
fan the crank- 
shaft of the engine forcing a current of 
air against the cylinders, which wiped th« 


or blower connected to 


heat from the flanges, pins, wire coils, etc., 
as you would wipe the moisture of con 
densation off a window pane with a piece 
of cloth 
the heat 
and the flanges, 


Convection is necessary to carry 


away in a continuous current, 


pins, etc., etc., are used 
out 
taken up and carried 


to spread the heat over a large sur 


face, so it can be 
away easily. 
THE USE OF FLANGES 

There are many different methods used 
for increasing the cooling surface of the 
The one of which we see the 
most at the present day is the wide, thin 
flange running around the cylinder and 
with other flanges 


cylinders 


cast integral with it, 
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running over the top, as shown by Figs. 
1 and 2. 
PINS TO INCREASE THE SURFACE 

While the iron cylinder with its flanges 
cast integral is the most common, many 
other ways have been tried, some of 
which are in use. Next to the flanges, 
with regard to the number of engines on 
which they are employed, comes the use 
of pins, which may be round, oval, square, 
oblong or any shape desired. These pins 
are put on in various ways: some ar¢ 
cast integral with the cylinder, which 
makes quite a difficult job for the molder 


patternmaker; some drill and tap 


and 


FIG. 3- Cross-Section showing Removable Strips of 


Pins on Barrel, in Core-Box Construction 
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FIG. I. 








Air-Cooled Cylinder with Flanges and Ribs 


holes in the side of the cylinder and screw 
in the pins which are threaded on the 
large end. This necessitates thicker metal 
on the body of the cylinder, and much 
care must be taken not to break through 
the side wall of the cylinder in drilling, as 
it would cause a leakage. Sometimes 
these pins have a groove cut in one side 
to add to the cooling surface. 
HOLLOW PINS 

Another form is to screw tubing into 

the tapped holes, said tubing having a 
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wide slot cut down the side to allow the 
air to pass freely out of the 
tube. These pins or tubes are placed very 
close together and make the cylinder re- 
semble a porcupine in action 


center of the 


COMBS 
like the 


pins, gives the cylinder a porcupine appear 


Another style, and one which, 


to 


ance, is make dovetailed slots up and 
down the sides of the cylinder and insert 
slot a strip having teeth, like a 
very coarse-toothed 


teeth in the lengt} 


in each 
comb, say from 8 to Io 
The 
have the teeth 


the 


1 of the cylinder. 


second strip put in could 
come opposite the opening between 


teeth of the first strip and so alternatel) 
around the circumference of the cylinder 


After these strips are inserted, and som. 


1 


when are 
to 
fill up the cracks which come at the joints, 


. 1 


as any Opening 


times the loose tubes 


pins or 


used, they are given a copper plating 
etween the two pieces of 
metal, no matter how slight, or a film 
retards c 


grease or other substance, 


duction, holding the heat on the inside o 


the cylinder 


OTHER METHODS OF INCREASING RADIATING 
SURFACE 

Another style used is to cut a small slot 

lengthwise of the cylinder, or where there 


outside circum- 
the 


are no projcctions on the 


ference the slots can be turned in 
lathe, and strips of copper, brass or alum- 
inum (copper being the best as it is the 
are bent over si 


low k 


best conductor of heat) 


that a sectional view would make it 
] 


like a hairpin. These are then pened 
hammered into the slots with copper or 
brass wire laid in the V of the sheet metal, 


which on hammering flattens out and fills 


up the slot 

Many interesting and curious ways of 
increasing the radiating surface have been 
a square-sectioned 
of 


up 


used, one of which is 
copper of about 3 
thick which has 
an oval triangle shape sim 
A flat band 
of copper is passed through the coil and 


wire an inch 


20 
a 


been bent in a con- 


tinuous coil of 
ilar to that shown in Fig. 4 


then wound around the cylinder, the coil, 


and cylinder bemg connected to- 


gether by giving the whole a heavy plat- 


band 


ing of copper. 
Copper flanges have been ‘razed t 
iron and steel cylinders 


CASTING COPPER OR ALUMINUM FLANGES ON 


AN IRON CYLINDER 
Another novelty in the way of putting 
the by a 


French 


on flanges was brought out 


manufacturer; the flanges were 
cast separate, as this would insure good 
flanges, and they could be cast of iron, 
copper, aluminum or any other metal de- 
The then made 
large enough could be 
placed in the mold and sand packed in be 
tween them. The mold 


until the flanges in it were brought to the 


pattern 
the 


sirable was 


so flanges 


was then heated 


point where they would fuse with the hot 


iron. The iron was then poured in, whic 
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manu fac- 
this to cast 
a cast-iron cylinder 
that 


the Chis 


enabled 


completed casting 


turer was in way 


aluminum flanges on 
made lighter by 


and the cylinder 


much. 
DIFFERENT 


COMPARATIVE MERITS OF 


METHODS 


All of these however, are much 


more expensive than the flanges or pins 
cast integral with the cylinder and give 


ways, 





3 
and forcing a current of air through it. 
With this style, flanges or pins are not so 
necessary and are only present in a crude 
form, if at all illustra- 
tion of this form and, as you will see, the 


Fig. 5 gives an 


cylinders are each cast separate as it 18 


essential to do so in order to get a cur- 
rent of air between them he circula- 
tion of air is started by the fan or blower 


1, Fig. 5, which is driven from the crank 
it the proper 
so that if the 


vive 


shaft by gears B B, to 


ratchet ( 


























ee speed, through 
engine is stopped suddenly the fan can 
| keep moving until it has spent itself. This 
prevents any harm coming to the fan 
blades from a sudden stop and also keeps 
cooling current ol ir circulating i\round 
\ the cylinders s long as po sible With 

\ a - 

; ——_ ae irrangeme the air current is started 
FIG. 4. SECTION SHOWING FORM OF WIRE COII rculating as n as the engine starts to 
no better 1 ilt is f liy i n venerate heat and the taster the engine 

0 CLl¢ esulits aS fat S cooling 18 con- 
1 +) ' } - 
, : runs the faster will 1 e current of cool 
cerned. Something has been gained, how snthen . 
i ] | . r to carry awa} e heat One Amer 
ever, in weight by the substitution of tt 
, , 1 1 al manutacturet is placed on 1e 
aluminum for iron wherever possible and ‘*" sips , : . 
, - ou vliinade gine the cooing 
those who are carry n the aéronau narket oe . ; 
a . } } ] +} rt 1 > 
tical experiments do not object to the cost of which is based this principle and i 
: : , , ' which tl user can employ either water 
of an engine, if they can save in weight 
, , , ( r fk ¢ In this case he has put 
and the first question they would ask is 
; 1 1 - b] ye! wl h in be used as a centri- 
how much does it weigh per horse-power ? 
; “ f when water Is use¢ 

The automobile manufacturer, on thi 
other hand, must be shown that the sav THE REVOLVING-CYLINDER ENGINE 
ing effected in weight will warrant the Another principle that is used in air 
extra expense, while the boat manufac cooling successfully, having been in_ use 
turer wants to cut down the cost as much tor several years and marketed all over 
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FIG. 5. ENGINE WITH AIR-JACKETED CYLINDERS AND FAN-BLOWER 
as possible without sacrificing quality, and the country for the past two years, is the 
weight does not make so much difference revolving cylinder; as shown by Fig. 8 
with him as with the other two. this has a vertical stationary crank-shaft, 


THE AIR-JACKET 
There is another principle of air-cooling, 
d successfully 


that 


is being us« 


however, which 


and by quite a number, and is by 


jacketing the cylin with sheet metal 


with the cy 


inders spinning around it like 


a top. In this case it is being made in 
three- and five-cylinder engines, an odd 
uumber being necessary in this design be- 
cause of tl lf-starting feature of the 








4 


engine. This engine cylinder has flanges 
about length- 


The 


they are 


inches wide 
and 
cylinders themselves revolving 
continually in contact with a fresh cur- 
rent of air, hence do not need a fan or 
blower, neither do they need to be in- 
closed in a case to direct the air against 
the the the 
cylinders are in the open a greater supply 
of fresh air is available than if 
This style of engine also does away with 
the fly-wheel as the revolving cylinders 
themselves do the work of the fly-wheel. 
been 


two running 


wise of it around the end 


sides of cylinder, as, if 


inclosed. 


Two other styles of engine have 


j 


Oe Oo 
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FIG. 7. Side Elevation 
CYLINDER CAST WITHOUT PROJECTIONS 


brought out using this principle, but hav- 
ing the stationary crank-shaft placed on a 
horizontal instead of a vertical line. The 
arguments advanced against this style of 
engine are that the centrifugal force will 
carry the oil from the 
that the vibration is great, but not having 
used one of these cars, I am not ready to 


away piston and 


make those charges, as it is only by a 
thorough test that these questions can be 
answered positively. 
FANS 

Air-cooled engines of the smaller sizes, 
Say up to three horse-power per cylinder, 
are run successfully without a fan, but the 
majority of the that 
flanges, pins, etc., either have a fan in 


larger sizes use 


eee 





AMERICAN MACHINIST 
front blowing backward, or a fan on top 
blowing downward. Where the fan in 
tront is used it may interest some to 
know that the cylinder closest to the fan 
is the hottest, while the one farthest 
away is the coolest. The reason for this 


is that the ends of the fan blades throw 


out the largest volume of air, which 


strikes the rear cylinder, while the nearly 
dead center of the blades do not cause as 
the 
cylinder does not get the amount of cir- 


much air to circulate, hence front 


culating air that the rear does and is a 
trifle warmer 
THE PATTERNMAKING 
CYLINDER WITH 


AND MOLDING OF A 
COOLING FLANGES 
A large amount of experience and skill 
is necessary in the making of the pattern 
and the molding of the with 
flanges as illustrated by Figs. 1 


cylinder 


and 2, 









PLAN OF 


FIG. 8. 


SECTIONAL 


since the flanges are not over % inch in 
thickness at the outer edge and they have 
been 32 inch by some; from the 


to the outer edge of the 


made 3 
cylinder body 
inches according 
therefore, great 
the molder in 


flange is from 1'4 to 2 
to the size of cylinder; 
taken by 
a large 


care must be 


order to prevent percentage of 
loss, owing to the iron not running in the 
tlanges 

If the flanges over the top of the cylin 
der were run at right angles to the line 


A A, Fig 


the center line A A, 


2, the pattern could be split on 
and molded on its 
side, which would allow the entire core to 
be made in two halves, pasted together 
and located in core prints 1, 2 and 3, Fig. 
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1, but this would cause the flanges t» 
come bad on one side of the casting, it 
being a difficult job to make the iron rise 
in the cope of the mold, and fill the numer- 
ous flanges along the body of the cylinder 
as it would mean too much work for the 
molder to put a riser in for each flange; 
and to give it enough vent with the vent 
rod would tear up the mold too much and 
produce rough castings; if neither were 
done air pockets would form: and prevent 
the iron from running. 

It could also be molded by parting the 
pattern on the lines B B and C C, Fig. 1, 
and molding in a three-part flask. if 
made in this way, a barrel would have to 
be turned up for that part of the pattern 
between the lines B B and C C, Fig. 1. 
which would come in the cheek or middle 
part of the mold, and each flange made in 


JN 


J 


/ 














ENGINE WITH REVOLVING CYLINDERS 


several pieces and pinned to the barre! 
with loose pins. Then by drawing the 
barrel out of the mold first, eack piece 
of flange could be drawn into the opening 
left by the barrel and thence out of the 
mold. This would enable it to be cast on 
end which would insure good flanges, and 
if molded with the top of the cylinder 
would also insure the best iron 
in the mold at the valve seat D D, and in 
the compression chamber E, but it would 
be a very tedious job for the molder to 
ram the sand around the flanges without 
leaving a joint in the casting where the 
flange was split. A better way would be 
to put a large core print on the pattern 
as shown by core print 4, Fig. 1, and build 


down it 
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up the mold from the line B B, with cores 
parted on the center line of the flanges, as 
at 5, 6 and 7. 


PRACTICE RECOM MENDED—TO MAKE ALL IN 


CORE-BOX 

But what appears to me as the best way 
would be to make the whole thing in a 
core-box. This core could be parted on 
the line B B, so as to get the inlet and 
passages and the compression- 
chamber cores in. These could all be 
made in one core and located by core 
prints 8 and 9 in the outside core above 
the line B B, and the whole placed in the 


exhaust 




















FIG. 9. End of Cylinder 
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FIG. 10. Section on Plane Parallel to Axis 
ENGINE CYLINDER OF REVOLVING TYPE 


mold, then the part below the line B B 
could be placed on top of that either in 
one core or in a series of cores by mak- 
ing a separate core for each flange, then 
the barrel core for the center could be 
located in core print 10, and held in the 
cope by core print 1, and the mold is ready 
to close and pour. This would allow it to 
be cast on end with the top of the cylin- 


der down so that the best iron would 
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come around the valve seats and compres 
sion chamber. It would prevent the for- 
mation of air pockets in the flanges and 
allow the iron to run in, 
all in dry core sand instead 


and by having it 
of in damp 
molding sand, the iron would flow freely 
and fill up all 
and if desired the mold could be heated 
before pouring the iron in 


the cavities of the mold 


MAKING A CYLINDER WITH PINS 


Where pins instead of flanges are cast 


on the cylinder, the same rules hold good, 
that a 


turned up and a row 


except barrel would have to be 


of pins fastened to 
two strips and pinned to the barrel around 
its entire circumference, as illustrated by 
drawn our 


so the barrel could be 


box and the strip of 


Fig. 3, 
of the mold or 
pins drawn to the center opening left by 
of the mold 


core 


the barrel and then out 


MOLDING THE REVOLVING CYLINDER 


The cylinder of the revolving-cylinde: 
engine, as shown by Figs. 9, 10 and 11, is 
much easier to mold than the last one de- 
scribed, owing to its having flanges that 
run lengthwise of the cylinder instead of 
around its circumference, but this style 
the 


practicable on sta- 


few 


of flange is not 
tionary-cylinder engine as a flanges 
would catch the currents of air sent from 
the fan and shut them off from the rest of 
the cylinder, resulting in one side of the 
cylinder being cool while the other side 
was hot. 

3y parting the pattern on the lines GG 
and HH, Fig 
with the inlet and exhaust ports and the 


he drag. The 


II, it can be molded on end 


compression chamber in t 
flanges can all be fastened to the pattern, 
and there would be no loose pieces on 
the pattern except the boss for the spark 
plug shown at /, After the cope 
and cheek have been the mold 
would be parted on the line G G, Fig. 11, 
will lift the pattern 


Fig. 9 
removed 


and a straight draw 
out. This pattern would give much bet- 
ter resuits if it were made of metal, as it 
would leave the sand much more freely 
in drawing and the flanges would not need 
as much draft from line G G to J, 
Fig. 11, as it would if made of wood. After 


the 


the pattern is drawn the inlet core could 
be set and the 
cheek put on, which would close down over 
Then the barrel core could 


in core print 12, Fig. Io, 
core print 11 
be put in and located by core prints 13 and 
14, Fig. 10, after which the cope could be 
put on, which would close down over core 
print 15 and, after clamping, the mold 
would be ready to pour the iron in 
UPON WHICH 


THE CYLINDER 


FLANGES AND PINS 


MAKING 
ARE NOT CAST 

The cylinder which goes on the engine 
with the sheet-metal jacket around it, 
through which the air is blown by a fan 
Fig. 5, and the 


or blower as shown in 


cylinder in Figs. 6 and 7 can also be used 
when pins are screwed in, or when it is 
slotted and the comb-like teeth inserted, 
or when it is grooved and the sheet metal 





bent like a hair pin and pened in the 
groove with a copper wire, etc., etc. These 
different inlet and 
exhaust-port design and a little thicker 


metal on the sides to stand drilling, slot- 


styles would need a 


ting and grooving. It is easy to 
make the pattern of this cylinder and to 
mold it, as it can be split on the line 
KK, Fig. 6, and made in two 
halves and pasted together and located in 


the mold by four core prints at the four 


very 
the core 


different openings 


ANOTHER DESIGN OF RADIATING SURFACE 


Another novelty in air-cooled engines 
has just come to my notice and it is the 
use of copper wire bent in the form of 


j———+ 
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FIG. II. SECTION OF REVOLVING CYLINDER 


ON PLANE PERPENDICULAR TO AXIS 
small coiled springs and screwed imto the 


wall of the cylinder, making it look like a 





spring bed with the mattress off and 
rolled up. 

The Penn Steel Casting and Machine 
Company, Chester, Penn., has recently 


made some cast-steel locomotive cylin 
ders for the New York Central & Hud 
son River Railroad Company. To ascer- 
tain the resistance of the material to 
shock, a cylinder was sent to the United 
States naval proving ground, Indian Head, 
Md. Three shots in all were fired through 
and into the cylinder, two from a one- 
pounder and one from a three-pounder. 


The test was entirely satisfactory, no 
cracks developed The physical test of 
the material is as follows: Tensile 


elastic limit, 36, 
inches 285 


strength, 76,000 pounds ; 
000 pounds; elongation 
per cent., with 34.6 per cent 
Hydrostatic test, 700 pounds per 


in 2 
reduction in 
area 
square inch 





The Kilbourne & Jacobs Manufacturing 
Ohio, without de- 
information from its 


Company, Columbus, 
mand, 


men that they desired an increase in their 


request or 


wages, decided that an advance of 1% 
cents per hour was due 
that advance c 
This means the addition of $30,000 to a 
payroll which already exceeds $500,000 an 


nually, 


them, and made 


ymmencing December 3. 
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THREAD-CUTTING TOOLS— 
METHODS OF MAKING AND USING 





Holders and Fixtures for Single-Pointed Thread Tools and Chasers—Grinding and Shaping Devices 





—Measuring Threads—Making Threading Dies, Etc. 


Some time ago we had a large order 
for a complete set of plug and ring gages 
with taps and dies for standard and spe- 
cial threads. Now we had some experi 
ence once before with an order of this 
kind that gave us a lot of trouble, and it 
was a long time before we could find out 








BY R. A. ALMOND 


must compare. We sent an expert out to 
visit different shops doing nice thread 
cutting, and the only point he could ob- 
tain was that the chaser must be planed 
in a shaper with a single-point thread 
tool. That was all we needed, and two 
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and the ring gages have slightly rounded 
corners at the bottom and top, the plug 
will not enter right, even if it measures 
exactly right everywhere else. I will now 
try to explain our system, which can be 
used for both sharp and U. S. standard 
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men were at once set to work to devise threads. 
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where to locate it. 


When we compared 
our gages with the master gages given us 
to work to, they would not go together. 
They measured exactly the same in the 
thread angle at the top, bottom, etc., but 


would not enter the same. When we got 
this order, it was pointed out by our cus- 
tomers that their master gages and ours 


FIG, 3 
CHASER TOOLS AND FIXTURES 


the best possible method of getting out 
the job regardless of expense. By thor- 
oughly examining our own gages it was 
tound that the flats of our thread chaser 
did not have perfectly sharp corners. 
Now that point makes all the difference 
in the world. When we have a screw plug 
with perfectly sharp corners for the flats, 


A THREAD TOOL HOLDER 

The first thing we had to do was to de- 
sign a thread tool holder. We have used 
different kinds, but they all seem to have 
a weak point somewhere. This tool holder 
seems so far to have overcome every ob- 
stacle. Its construction is shown in Fig. 1. 
It has a tool-steel body a planed all over 
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and drawn to a spring temper. In the 
front end b is milled a T-shaped slot at 
an angle of 10 degrees to receive the back 
of the tool c, which requires to be a good 
fit along the sides of the blade, but not on 
the T-head. This fit is secured after the 
holder is hardened, the sides of the groove 
being lapped to a sliding fit for the chaser. 
Through nearly the entire length of the 
holder is drilled a %-inch hole, which is 
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of the plug is finished on an angle of 10 
degrees so the front end will tip down in 
its pocket before the thread tool is in 
place. 
ADJUSTING THE THREAD TOOL IN ITS HOLDER 
In adjusting, screw e¢ is left out a little 
way, and when the tool is within 1/64 inch 
of the top of the holder the screw d is 
turned enough to hold the tool in place. 


U.8. Standard Thread Too! 


Thread 
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MAKING THE RATCHET TEETH IN THE 


CHASER BACKS 


The single-pointed thread tools and 
chasers are made in the customary way, 
but a few words may be said in regard to 
making the ratchet cuts in the backs of 
these tools. These might be milled out 
with an angular cutter, but we found this 
to be very slow and expensive 





Double 


Pen tay | Piteh | a | 8B | c¢ Dept, | Depth | prea’ | Pitch A B | c — | Depth 
I 1,000 .1064 | 125 .1082 1.299 6495 33 .0303 00815 .0037 0032 0393 .0196 
2 | .5000 0532 | 0625 .0541 6495 .3247 34 0294 | .00307 00386 0031 0382 0191 
3 .o0a0 0355 0416 .0360 .433 .2165 35 .0285 00295 0035 .0030 .USTU 0185 
| 4 £2500 0266 .0312 0270 | .3247 1623 36 0277 | .0o289 | .0034 | 00295 | .o36u 0180 
7s) } . 2000 .0218 0250 | .0216 2598 .1299 1 33 .0270 00281 0033 QU2Z86 .0350 0175 
| 6 | 1666 | .0177 0208 | .0180 | .2165 | .1082 38 0263 | .00272 | 00825 | 90282 | .os41 0170 
7 | .1428 .0152 0178 | 0154 | (1855 | 0927 39 .0256 00268 | .00320 | .oo277 | .0333 .0166 
8 1250 .0133 0156 | 0135 | .1623 | .0812 10 .0259 .00264 | .00312 | ,00270 .0324 0162 
" -llil 0118 | .0138 | .0120 .1443 | .0721 1] .U24 00255 | .u0808 | 00262 .0319 .0159 
10 ; ,1000 0106 | .0125 .0108 | .1299 .0649 12 0238 .00251 00295 VO257 .0309 .01545 
1] “0909 .00963 0113 0098 .1180 .0592 13 .0232 00247 .00290 | .00251 .0302 01520 
12 .0833 | .00886 .0104 | .0090 .1082 | 0541 14 0227 .00228 | 00283 | .00245 .0290 0147 
15 0769 | .00818 0096 .0083 .0999 | .0499 15 .0232 00233 | 00277 ' 00240 | .029 -V14o 
may | 0714 |.00758 | .0089 | .0077 | .o920 | .o460 16 0217 | 00890 | .c0a71 | .ovas5 | cass pr 
| lo | 0606 | 00707 0083 00712 | 0866 .0433 4% .0212 | 00225 -00265 -00240 0274 0137 
16 .0625 | 00672 0079 | 0068 .0812 0406 {8 0208 | .00221 | .00260 0225 0270 .0135 
1% | 0588 | .00620 | .0073 | 0063 0764 .0382 19 0204 | «00217 -00255 | .00220 0263 0131 
18 | -05995 -00588 0069 .0059 072 .0360 50 .0200 .00213 | .00250 | 00216 0258 0129 
| 1Y | .0526 .00554 .0065 0056 | .0683 .0341 51 | 0196 | 00208 00245 | 00212 254 0127 4 
| 20 0500 | .00530 0062 0054 | .0649 | .0324 52 | ~.0192 00204 | .00240 00208 0249 01245 
| 21 -O476 | .00503 .0059 -0051 | .0618 | .0309 53 0188 | .00200 | .00235 .00203 .0245 01225 | 
| 2° 0454 | 0088 | .0056 | 0049 | _.0590 0295 4 | .0185 | 00196 | .00231 | .oo200 | .o2405 | .01202 
23 0431 | 00451 .0053 | -0046 | 0564 J .0282 55 .0181 | 00192 | 00226 .00196 )238 .0118 
24 0416 | 00433 | 0052 | 0045 | 084 .0270 56 | .0178 | .oo1s9 | 00222 | .00192 | .0232 | .o116 
25 0400 | 00426 0050 | .0043 | .0519 .0259 57 .0175 | .00185 .00218 00189 | 0228 | 0114 
| 26 .0384 | 00409 | .0048 0041 | 0491 | .0245 58 | .0172 | .00184 |.00215 | .00186 | .0223 | .o1115 | 
| 2% 0370 | 00393 | .0046 | 0040 | .0481 | .024u 59 | .0169 | .00180 | .00211 | 00183 | .02201 | .0110 
| 2s | .0357 | .00s75 | 0044 | 0038 | .0463 | .0231 60 | 0166 | .00177 | 00208 | .oo1s0 | .02165 | .01082 | 
29 | «0344 | 00366 | .0043 | .0037 0447 .0223 61 | .0163 | 00173 | .00208 | .00177 | 02119 | .01059 | 
30 0333 | 00354 | .0041 | .0036 -0433 | .0216 62 | 0161 | .00172 | 00202 | .00175 | 02005 | .01047 | 
31 .0322 00341 | 0040 .0035 .0419 .0209 63 .0158 -00169  .00198 | .00171 .02061 .01030 
32 | .o312 | 00332 | .0039 | .0034 | .0405 | .0202 64 0156 | .00167 | 00196 | .oo169 | 02029 | .01014 





TABLE USED WHEN GRINDING FLATS ON THREAD TOOLS 


tapped at the rear end only to receive the 
nurled-head screw d, which serves to hold 
the thread tool securely and yet allows 
the latter to be removed for grinding 
without removing the holder from the 
tool post. After grinding the tool is set 
back exactly level with the top of the 
holder, which is ground and_ lapped 
straight. The tool is adjusted by a taper 


screw e, which is placed underneath the 
ratchet plug f, which lies in an elongated 
hole at the front of body a; the back end 





and screw k 


Now the screw e is adjusted until the top 
of the tool is flush with the top of the 
tool holder, then the nurled pin is used to 
tighten the screw. Between the head of 
plug f and the bottom of the hole, is a 
spring g, which forces the plug when the 


- 


clamp screw is released. A 3/16-inch hole 
s drilled in the holder to receive the pin A 
which is held in place by plug i, spring j 
A narrow shoulder is left 
in the bottom of the hole to keep the 
from dropping through 


' 
spring plung 


We used strips 12 inches long and after 
these had been planed to T-shape leaving 
0.010 inch for grinding, the ratchet teeth 
were formed in a shaper with a Novo side 
tool ground to the required shape. In 
this operation a stop is clamped on the 
rail about % inch from the point at which 
the cut is to be started, and the feed set 
for five teeth. The saddle is moved back 
to the stop, and the screw handle turned 
forward until it is in a horizontal posi- 
tion. The shaper is then started, and upon 





| 
| 


se 


ee 








the back trip of the feed rod the feed pia 
is thrown in. 
in the 


This brings the tool always 
same position when passing over 
the work. By feeding down 0.001 inch at a 
time after the tool has gone across, the 
teeth are formed in a 12-inch strip in about 
18 minutes. Lard oil is used during the 
operation. The strip is next 
divided in 8 equal parts cut off at an angle 
of 10 degrees. 


cutting 


\ GRINDING FIXTURE 


The single-point thread tool is 
hardened all over in fish oil and drawn to 
a light straw color, then ground all over 
in the fixture shown in Fig. 2. This fix- 
ture is made of cast iron and used on the 
magnetic chuck. The first operation is 
grinding on the side, as shown at 4. The 
thread tool with the T end resting 
against the shoulder of the block, 
a groove cut near one corner. 


now 


lies 
and in 


The eccen- 
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a soft wheel and keep 
The cutting face of the 


the whole face of 
it free from dirt. 
thread tool is ground on top to an angle 
of 10 degrees. For this operation it is 
held as shown at C in the same block. 
The groove is cut in the side of the block 
and in the strap at a 10-degree angle. The 
grooves are 0.010 inch larger than the slot 
in the thread tool holder, so when strap- 
ping the tool down it is drawn against 
the inside shoulder. Care must be taken 
also when grinding in this operation s»9 
as not to burn the tool point 
GRINDING THE FLAT ON THE TOOL 

To facilitate grinding the correct width 
of flat for the single-point tool to cut 
United States Standard threads the ac- 
companying table has been prepared. The 
distance from the point of the tool to the 
back is first measured with the microme- 


ter, then the point of the tool may he 
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tric screws on top, one at each end of the 
work, keep it from shifting endwise when 
grinding, after the current is in the chuck. 
As will be noticed, two grooves are cut 
near the shoulders of the tool in order to 
leave a sharp corner after grinding. It is 
ground on each side to a sliding fit in the 
holder, but the T is not ground as it is 
finished when soft to go in its seat freely. 
The ratchet face is lapped a little to make 
it straight after hardening, then the tool 
is placed on the oblique surface of the 
same block, as shown in the end view B, 
and the side of the V ground to an angle 
of 30 degrees 23 minutes, the seat in 
which it rests being beveled to this angle. 


The back of the tool is seated in the 
manner shown, and across the top is a 
strap held with a screw in each end 


When the tool is turned over for grinding 
the other side of the cutting point, it is 
not necessary to bring the edge exactly in 
the Merely grind off until both 
sides are clean and to a sharp point. Care 
must be taken not to burn the point; use 


center 
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made a snug sliding fit 
As it moves only 
5/16 inch at the most, gibs were thought 
On the top slides the mova- 
ble jaw c, which is likewise made of tool 
steel, The screw d is % inch diameter, and 
cut 20 threads per inch. The end is 
rounded and necked in, and the head thus 
formed works in a T-slot in the movable 
jaw. The screw is spring tempered and 
lapped to a good fit. The movable jaw c, 
which is made a sliding fit along slide a, is 
provided with two ribs on the bottom and 
held down with two screws and a piece e 
which is tapped out as indicated, to form 
This screw is also 


the bottom, and 


on the tool-steel base b. 


unnecessary. 


a nut for feed screw f. 
made of tool steel, and cut 20 threads per 
inch. Near the middle it is necked down 
to fit the bearing provided by base b and 
the large end is threaded to fit the nurled 
check nut g. Between the check nut and 

















THREAD TOOL HOLDER 


FIG. 4. 
ground off until the micrometer measure 
ment from the back is equal to the whole 
depth minus dimension 4, when we may 
be sure without undertaking the difficult 
job of measuring it directly that the flat 
B has the proper width. The dimensions 
A and B for pitches from 1 to 64 threads 
per inch are included in the table. 

Set the tool with the ratchet face down 
in the magnetic chuck after the measure 


ment over all has been taken with the 
micrometer as noted above; and use a 
very hard emery wheel. As the whole 


face of the wheel should be used for this 
purpose it must be dressed perfectly par- 
allel with the chuck. 
\ CHASER FIXTURE 

The single-point thread tools now being 
completed, the cutting chasers are ready 
to be cut on the face, which is also done 
in a shaper with the aid of a fixture shown 
in Fig. 3. A 


place in the fixture jaws 


chaser will be noticed in 
The slide a is 


of tool steel, with a T-groove cut through 





the bearing are placed disks h and 7, and 
washer j, which goes next to the nut. On 
the outer end fits a short handle, shown at 
i, Fig. 4. Disk i is fastened to the base 8, 
with two screws, Disk h, which is.clamped 
by the nurled nut against the shoulder of 
the screw, is graduated in 50 divisions to 
read to thousandths of an inch. The base 
is clamped in a shaper, and the chaser is 
planed direct by a single-point thread 
tool; and in this way we get the flats with 
turning 
the pitch can be gotten 


perfectly sharp corners and by 


the feed screw f, 
accurately, 
\NOTHER THREAD TOOL HOLDER 
Now to get the depth of a thread we 
holder, shown in Fig. 


have a special tool 


4. This was designed to permit perfect 
setting of the tool after grinding, and tc 


use single-pointed thread tools to cut 
chasers as well as screw plugs, taps, etc. 
This tool holder is used in a lathe as well 
as in a shaper. Most of the modern ma- 


chines are supplied with micrometer dials 
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to read to 0.001 inch, whic 


for ordinary screw cutti 


class of work this fixture 


designed on the same {f{ 


other tool holder, shown 
body a 
through, and at the rear en 


yiece b and is necked 
I 


inch wide to receive bushing , Thi 


is hardened and lapped 


made of tool steel with : 
hole in each side to match 


in b. 


each end, and after it ha 


is filed ir 


A groove 


and lapped to a fit in the 


driving fit for its sea 
broken apart so it can be 


tion when the tool is asse 


[he piece 6 is b 1 
I 
formed on body a and thr 


twenty per inch to fit scre 


side is threaded at e ra 


g, washer /:, the nurled 
handle i, are 
a } a 
clearly show 


the d 


vetaled end 


end 


hit in 


3g-inch hole in one 


out to fit screw d. which 


place, is secured with a pi 
end the hole is elongated 
plug k to 


tin 


wo 


holder 7, is a T-shaped 


chasers 


lapped. Th spiral spri 


against 
ter 


Through the 


inward 


side of the 


taper body screws m, whicl 


to slide in el 
One of tl 
other 
position. To place th 
tool-post, the taper screw 
moved. When taking 
hind the plug, let a sh 
follow from th 
plug cannot go past thi 
FINISHING THEI 
in ah . 


To plane the cnase 


operation, Square up the 


4 in the tool-post, pla 
fixture 
shaper vise and clamp it 
the chaser 
light finishing cut 


Fig. 3 on two 


is clamped in 
m top 


his preca 


tool nm Fig. 4. 7 


has a 5/16-inc 


the head of the plu 


when the chi 


~h could be used 
for this 


is safer, It :s 


ig, but 


yrinciple as the 


w 


Bushing ¢ 38 
tappec 
the holes shown 


4 Ss incn 


1 a little way at 
s been hardened 


and a 


placed in posi 
mbled 
to fit 
eaded 


rt b, dials f and 
*k 1 nd he 


tt a, and has a 
which is tapped 
h when put in 
n. At the other 
to allow ratchet 


j 


lown when set- 


the tool. At the front end of sliding 


slot to fit th 
hardened and 
ng / pressing 


- ; 
g I yrces the it- 
iseT 5 Ci€ads 1 


holder are two 


1 are adapted 
s in the body @ 
ghtens the chaser 


it vertically t> 
volholder in the 


sm must be re 


CHASER 





the 
paraliels in the 
When 
take 


with the shaving 


securely 


positi mn 


ution is taken to 


insure the top and bottom of the chas 
being exactly parallel. The vise may ‘e 
swiveled to give the chaser desired side 
clearance for the work it is to be used on 
and the shape of the single-point tool ma 
of course, be modified t illow f this 
clearance, as well as for the fron ir- 
ance of 10 degrees.* 

The shaper vise being properly s t 
is a small matter to shape the thread 
Place a side tool] o in the holder shown in 
Fig. 4, and face off the cutting side, so 


*NMethods for the 


to allow for a 


getting 
given 


front 


thread-tool 
clearance 


angle 
were 


ublished in AMERICAN MACHINIST for April 


1887 
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that when completed the outer side of the 


first thread will always remain the same 


as the end is ground off. Care should be 


taken to have a full thread on the first 
tooth; this can be assured by starting 


right lake a magnifying glass and see 


that the corner of the flat of the single 
he corner of 
when starting move th 
dials on the tool holder 
lock 
We 


feeding or 


the chaser 
and fixture to zero 
nurled che 


direct rea ling 


them with the 


nuts have now a 


when moving for depth or 


pitch. Feed the single-point thread tool 








FIG. 5. DEVICE FOR MEASURING THREAD 
DIAMETERS 

lown 0.001 at a time until within 0.002 of 

inishing, the depth being taken from the 


table: when all threads are cut down in 
in and finish with 
to ke ep the tool 


a smooth thread 


= 
7 


lls Way, Start 


mm the chaser. A very good lubricant for 


this purpose is a mixture of one-half tur- 
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ral thread cutting in the lathe 


RING THREAD DIAMETERS 


Some take it for granted 
measurement Ov he » of t threads 
und that at the 0 re correct the thread 

nnot help being perfect fit, and no 
loubt they are right provided the root 
liameter is measured properly and the 


the teeth are cut at exactly the 





angle Lhe 


right 


however, is 


fully by W. Cant 
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since come into \v 
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aid of short pieces 
ent diameters b¢ 
pitches of 
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anvil The microt 


and an easier adju 
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eter s 


netet 
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nt 
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about 0.025 inch 


w head, 
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shaped body, wh 
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thread angles 
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use 


was 


oO 20 It has 
ommon use Che 
the 


f round wires, differ 
ng employed for various 
Fig. 5 illustrates a 


is adapted to this work 


1 


and fit 


ich should be 


hardened and lapped at th 


more exact 
secured 
is obtained by, 


t a thin grad 


s made a tight 


ma side, and placing over 
uated sleeve The sleeve 
on the barrel and has 
] ed near its lower end, 
ve turned by means of a 


wrench to compen 
even starting poin 


ture body is 


Sate 


t to! 


rr wear or 


h le 


may 


a small 
so that it 
small spanner 


Rive a 


tting The fix 


e top to fit the 


1 in 


Iront 


fitted with a 1 screw to clamp the 
n id ure ly (y it sho ild h 
taken when gt ling th ise ifter 
hardening, as the micromet spindle 
must stand sles t] —_— 
nust stand perpend ir to the va se 
to insure accuracy lhe wires are 
shown in position at aaa It is not 


necessary to have 


nary micrometer 


BI . 
cially tor measur 


may 


this fixture as an ordi 


often answer, espe 


ng fine-pitch screws; but 


it can easily be seen that the fixture makes 


the job much easier t 
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AND 


» handle 
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rs when threading taps 


good practice 


te 


» give them a 








adjustable 


has proven very satisfactory 
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MAKING DIES FIG. 7 
slight tap making them smaller at the 
shank end this prevents their binding 
when the cutting end becomes slightly 
worn, while th ip t enough to 
iffect th accuracy of the lead Various 
forn lies are used in cutting threads 
but t a f them are arranged for 


become worn \ 


die shown at a Fig. 6, 


shoulder pin b, and placed 


die holder witha 


center 


‘rT 


rew, and an ad 


It is held by 


in an ordinary 








10 
justing screw on each side, It can be 
taken apart and all the lands ground on 
the face, making the cutting edges as good 
as new. As we had many different sizes, 
all of them the same outside diameter, ‘t 
was considered advisable to make a holder 
c to receive the dies, while they were being 
faced to thickness and _ bored, chased, 
tapped, etc. It has a tapered shank to fit 
the tapered hole in the spindle of a lathe, 
ihe opposite end being bored out to re- 
ceive the die as shown. A set scréw is 
used to hold the die in place while it 1s 
being faced, and 3 clamp screws d are 
used when boring, chasing, tapping and 
chamfering the corners, etc. A clearance 
opening somewhat smaller than the one 
receiving the die is provided at e. The die 
is first turned to the desired diameter and 
left a thick for finishing in this 
holder. One side is faced true and 
smooth; after, it is removed and reversed 
in the holder and the opposite side faced 
to thickness. It is then drilled and tapped 


trifle 


A DIE-DRILLING JIG 
The distance to the center of the clear 
ance holes the the die, 
must be in accordance with the practice in 
the shop where the work 
practicable to lay them off after finding 
center by means of holder f/, which accom- 
modates different sizes. The die is held 
with a screw g, while punched 
around on the same circle with the hard- 
ened, ground, and lapped punch hh. Afte- 
that operation the die is drilled in the jig 
Fig. 7. The hole is started with a No. 50 
drill to a depth of about % inch, then 
drilled through with a %-inch drill; after 
drilling the series of holes they are cour: 
terbored to the diameter required accord- 
ing to the size of the cutting die. 


from center of 


is done, It 's 


center 


FINISHING THE DIE 
Now draw a line through the center of 
two clearance holes, and lay the shoulde- 
pin hole out close to the outer edge. Drill 
and ream a 3/16 hole through, and coun 
terbore a 5/16 hole 1/16 inch deep on each 
side; in the opposite side is drilled a con- 
ical hole to receive a screw point to open 
the die with when in operation, On each 
side of the center, an end mill cut is made 
for the adjusting screws to bear agains: 
The saw split should not be carried quite 
through, but should leave 1/32-inch stock 
to prevent the die springing when in the 
File a sharp groove on 
make it break 
Before hardening, run a 


hardening bath. 
the 
after hardening . 
finishing hob through the die to remove 
any burs or dirt there may be in the 
thread. Pack hardening provides an ex- 
cellent method for hardening dies, for cut- 
ting threads, but if this method cannot 
be used, they should be very carefully 
heated in a tube, or some receptacle where 
they are protected from the fire, Extreme 
care should be exercised in heating; and 
the die should be immersed in a bath of 
lukewarm water or brine. After the tem 
per is drawn the die is broken apart. 


outside to easier to 
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A UNIVERSAL SHRINK RULE 





Compound as Well as All Simple Shrinkages Allowed For 





BY F. W. BARROWS 


The shrink rule is considered by most 
patternmakers to be a very necessary part 
)f their outfit, and it is usually found that 
more than one is necessary. For instance, 
the most ordinary form is the well-known 
rule, marked “24% 

This “one-eighth” 
shrink rule is in pretty general use 
throughout the country, although some 
patterns for heavy work are made with as 
little as 1/12 of an inch shrink to 
the foot, and for several years, on certain 
classes of castings, I have allowed but 
1/16 of an inch to the foot for gray iron. 

It is commonly known that pieces of 
large size shrink more in hight than in 
width. That this is also true of small 
castings is very probable, although not so 


24-inch boxwood 


inches to 2 feet.” 


easily verified. 
THE VARIETY OF SHRINKAGES 


The amount of shrinkage allowed for 


gray iron thus ranges from 1/16 to 
5/32 to the foot. The ordinary allow- 
ance for brass and malleable iron is 


3/16, and for steel castings as much as 
Without citing any 
more examples, it that the 
patternmaker who proposes to equip him- 
self with scales for all classes of work, will 
soon have so many on hand that he is like- 
ly to suffer in pocket, if not in reputation, 
of the wrong scale for 


14 has been allowed. 


will be seen 


by the selection 
some special job. 

Another class of work, the making of 
masters for metal patterns, is likely to in 
crease his collection by calling for double 
shrinkage, or a combination of shrinkages, 
as when a brass pattern is required from 
which an iron casting is to be made, or 
vice versa. 

Shrink rules for allowing as much as 
14-inch to the foot, are easily obtainable, 
and Keuffel & assortment 


ranging from 1/10 to 1% inches to the 


Esser list an 
foot, although what this last one is used 
for I don’t know, but presume that it has 
a use, else it wouldn't be listed 


COMPOUND SHRINKAGES 


are to make machine pat- 
terns (to be used on a molding machine) 


The pat 


Suppose we 


for a small brass valve body. 
terns are usually made of gray iron, while 
the casting for the valve is of steam metal. 
Here is a combination of shrinkages, 3/16 
for the steam metal, % for the iron pat 
tern, and the same for coreboxes. 

Or, if we wish to make multiple boxes, 
the shrinkage gets more complicated, one 
method calling for white-metal patterns 
(for the corebox) which cast over 
white-metal cores, and the cores, in turn, 
cast in an iron corebox. 

7 (1) 3/16 shrinkage for 


were 


This calls for 


the valve body, (2) % for the multiple 
box, (3 and 4) some unknown amount for 
the white-metal pattern and the core to 
cast it over, and (5) % for the iron box 
from which the white-metal cores are 
made. 

Another way of producing the multiple 
boxes is from a brass pattern, made up of 
units, again cast from a brass pattern, cast 
in turn from a _ plaster-of-paris-pattern. 
Here, in making the plaster-of-paris mas- 
ter, a total of 11/16 to the foot must be 
allowed for shrinkage. 


OTHER COMPLICATIONS 


An item which is seldom allowed for 
in making master patterns, is the fractions 
of a foot which come into the calculation, 
as, in the last case cited, suppose some di- 
mensions of the valve body to be one 
foot. The pattern or box to produce this 
dimension, in steam metal, should meas- 
ure one foot and 3/16 of an inch, and the 
next shrinkage should be allowed on 12 
3/16 inches instead of one foot. The brass 
pattern for the corebox would then meas- 
ure a little more than 125/16. The units of 
which this pattern is made up would be 
something over 12% inches, and the pat- 
tern for the unit would perhaps measure 
1234 instead of 12 11/16, as stated above. 

Another error, which is more common 
than most patternmakers are willing to 
acknowledge, is the attempt to make some 
dimension not marked on the drawing, 
and which therefore has to be scaled, fall 
exactly on some division of the, scale, 
thus, possibly, inculcating an error at the 
outset. 

There is no doubt, to me at least, that 
ne may make any measurement, up t> 
the extreme length of the scale used, with 
the same limit of error. That is, one can, 
by using a two-foot scale, lay off 52 inches 
with the same accuracy as one inch, and 
any measurement up to 24 inches, which 
falls on some division line of the scale, 
may be taken with equal uncertainty 

FIGURING THE SHRINKAGE 

If an attempt to figure the complicated 
shrinkage mentioned above is made, the 
resulting dimensions will be carried to 
such small parts of the inch that the ordi- 
nary scale is of no use. If this dimension 
could be fixed at once by two marks, one 
at each limit, without regard to the num- 
ber of inches and parts of an inch con- 
tained in the space between, an ideal scale 
or gage for this dimension is at hand. 
Further, if this could be accomplished 
(within limits fixed by the size of instru- 
ment) for any dimension, a scale would 
be produced which would always have the 
two limiting lines exactly where needed, 
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and would not have other lines to cause 
confusion. To make this point still 
plainer, suppose a measurement of 6 
47/64 inches, is to be made, which would 
be preferred, an ordinary steel scale 
graduated in 64ths, or the same piece of 
steel with but two lines on it, 6 47/64 
inches apart? Wouldn’t the scale with 
but two lines be the one to use? 

If it was afterward necessary to allow 
for shrinkage on this dimension, at the 
rate of 11/16 to the foot, it is very proba- 
ble that we would not have a shrink rule 
for this allowance; but if the two-line 
scale had been made in the form of a 
right-angled triangle, the base of which 
measured 647/64, while the hypotenuse 
was as much lorger as the required shrink- 
age made necessary, we would have a 
scale by which these two measurements 
could be made with the least possible 
chance of error. 
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pendicular to slot. The arm of C is 1/16 
thick on the center line, but beveled 
down to 1/64 at the edges, which were 
hardened. At E a countersunk plug was 
fitted, held down by a small nut and 
keyed by a pin. Draw the base line EF 
parallel with the slot and crossing the 
center of plug E. Mark a point on this 
line by another short line square with 
the first line and crossing the plug at the 
center, which plug is then to be hardened 
and replaced in the plate. 

The slide C is next placed in position, 
and adjusted with one of its edges ex- 
actly 12 inches from the point marked 
by the intersection of the two lines across 
the face of piug E, and a line scribed 
along its edge to the shoulder G, thus 
fixing a point at 12 inches from the center 
of plug E. 

The swinging arm H is hinged on plug 
E. This arm has on its surface, the 


A \ 
L 
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the cut, shrinkage at the rate of 1% 
inches to the foot may be allowed on any 
measurement up to 9 inches 

[he marks on C may be interpreted: 

32ds when set at 12 inches. 

It will be seen that this instrument has 
all of the good points sought for, viz. : 

(1) A base line EF, upon which the 
desired dimension may be located by 
center of plug E and edge of arm C. 

(2) A second line EJ, upon which, 
after suitable adjustment of H, the correct 
dimension, with predetermined rate of 
shrinkage added, is fixed by the same ex- 
tremes, one of these E being a fixed 
point, and the other C being set when 
the measurement on the base line is made. 

Reset the instrument for 1/32 shrink- 
ige, then any measurement made on base 
lme EF, and located by C, may be in- 
stantly taken from EJ, that portion of 
EJ between E and C being equal to the 
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If the base of this triangle was adjusta- 
ble as to length, other measurements, al- 
lowing for the same rate of shrinkage, 
could be taken from the hypotenuse, and 
if the angle opposite the perpendicular 
was also adjustable, other rates of shrink- 
age could be obtained with equal accuracy. 

THE NEW SHRINK RULE DESCRIBED 

How this may be accomplished, and still 
retain the desirable features of the twc 
line scale, I will try to explain. 

In the illustration A is a cast-iron plate, 
having a T-slot along one edge, and sup 
ported by four legs as shown in end sec 
tion at B B. This plate was finished to a 
smooth surface, and the T-slot was cut 
out of the solid. The slide C was then 
fitted to move smoothly and without shake, 
in the slot, and was held down by a flat 
spring, bearing under the shoulders of 
slot, and the clamp-screw D. By means of 
this screw the sliding arm, or indicator, 
C, can be firmly fixed at any required 
point; but it was found that, when in use, 
the tension of the flat spring could be so 
regulated that it was unnecessary to oper- 
ate the thumbscrew at each new setting of 
the slide. 

The slide has both edges finished per- 


A UNIVERSAL SHRINK RULE 


tadial line EJ, and it is supported by the 
surface of the bed at K and L, and is 
fixed in any desired position by a clamp 
screw under M. 
GRADUATING THE INSTRUMENT 

To graduate arm C_ set at 12 
inches, the right edge being indicated by 
the lettering. Set a pair of trams to 
12 1/32 inches, and with one point m the 
center of plug E, the other point being 
placed in the line EJ, swing arm H away 
from base line E F until the point of the 
tram resting in line E /, touches the edge 
of arm C; tighten screw M, and we have 
the instrument set for a shrinkage of 
1/32 inch per foot 

A line is now squared across C at the 
point where the line EJ intersects the 
edge of C marked set at 12. Take 
another measurement, 12 1/16 _ inches, 
with the trams, and go through the same 
operations as before. Continue these 
measurements, using every thirty-second 
inch up to % inch, and we have the arm ( 
graduated for any shrinkage up to % inch, 
by thirty-seconds. 

Any other desired shrinkage, within the 
limits of the instrument, may be obtained 
in the same way. With the one shown in 


base E F, with the 1/32 per foot shrink- 
age added, and until the arm H is moved, 
all measurements made on line E F being 
repeated on EJ with this rate of shrink 
age added 

For one who wishes to allow for the 
hrinkage on the fractions of a foot, re- 
ferred to when speaking of multiple core- 
boxes, this instrument may be adjusted 
tc his. satisfaction, in the following 
manner 

USE FOR COMPOUND SHRINKAGE 

With EJ set for % shrinkage, set C 
at 12 3/16 inches on the base line, take 
the length of EJ with trams, then, after 
adjusting H for 3/16 shrinkage, set C by 
trams on base line and again set the trams 
by EJ and readjust C to this last meas 
urement, transferred to EF. Finally, 
with trams once more set to the last 
length of EJ, and C set at 12, with on 
point of the trams in center E, the other 
resting in line EJ, swing arm H until the 
point comes against C, then clamp H and 
we have the instrument set for the four 
fold shrinkage to be allowed for. 

It is evident that after once fixing the 
position of the line EJ, any measurement 
within the capacity of the instrument may 








Seek 








be made by moving C to the desired 
point. Also, as both edges of C are per- 
pendicular to the base line E F, that either 
cdge may be used to measure from, which 
is a desirable feature, for, wile the edge 
toward E will be most convenient for 
dividers or inside calipers, the farther 
edge will certanlyv be the best for outside 
calipers. 

In using this instrument, the first re- 
cuisite is an accurate, full sized drawimg 
of the piece to be made. The pattern- 
maker has long been accustomed to the 
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privilege (and also the responsibility) of 
iraking this drawing, and greatly to his 
credit, it may be said that he is entirely 
competent to do this. 

All dimensions are to be taken from 
this drawing with dividers or calipers, as 
may be most convenient, transferred to 
base line of the instrument, which has 
:reviously been adjusted for the desired 
shrinkage, and then the dimension for 
the pattern may be taken from the hypot- 
enuse EJ using the dividers or calipers. 

Don’t use a scale with this instrument. 


ERRORS IN AND LIMITS OF WORKMANSHIP 





Two Comprehensive Reports of the British Engineering Standards Committee 





\t various times in the past we have re- 
ferred to the great work of .the British 
Engineering Standards Committee and, in 
particular, at page 254 we referred at some 
length to their report on Limit Gages for 
Running Fits Taken in connection with 
the report on Errors in Workmanship, 
which is anticipatory to it, there is much 
of interest and value in this report, and 
we reproduce herewith some of the more 
interesting of the committee’s  con- 


* 


clusions 
BASIS OF WORK 

The report on Errors in Workmanship 
is based on accurate measurements of a 
great variety of pieces produced at vartous 
shops, the exact measurements _ being 
compared with both the nominal and the 
intended, that is the nominal plus or 
minus the allowance for fitting, dimen- 
sions, the comparison thus disclosing both 
1e intended allowances for fitting and 
the errors of the workman in obtaining 
the intended dimensions. The measure- 
ments were made both for shafts and 


t 


holes and thus show the errors in both 
turned and bored work Pieces were 
measured from thirteen different shops, 
the total number of pieces measured of 
which full particulars are given aggregat- 
ing 534 and ranging from !'% to 20 inches 
in diameter. 


DIFFERENCES BETWEEN BRITISH AND AMERI- 
CAN PRACTICE 


The first table of the report gives the 
practice of the various firms in the matter 
of allowances and tolerances’ from which 
it appears that for running fits six always 
or usually make the allowance in the hole, 


*Tbe report on Errors in Workmanship is 
quite voluminous, comprising sixteen 8x13- 
inch pages, with 12 double-page tables and 14 
full and double-page plates. The report on 
Limit Gages is smaller, containing 10 peges 
with several full-page and one double-page 
plate. The price of the former is 10 shillings 
6 pence and of the latter 2 shillings 6 pence. 
They may be obtained of the D. Van Nostrand 
Company, of this city 


t The committee defines allowance as “a 
difference in dimensions prescribed in order 
to allow of various qualities of fit’ and tol 
erance as “a difference in dimensions pre 
scribed in order to tolerate unavoidable im- 
perefections of workmanship.” 


two make it in the shaft, four divide their 
practice and of one the practice is not 
stated. For force fits three make the al- 
lowance in the hole and three in the shaft, 


while of seven the practice is not stated. 


ut three regularly allow a tolerance, three 


f 


ometimes allow it and seven never do. To 
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curacy would be expected with the differ- 
ence in the method followed, but, never- 
theless, we find no distinction drawn. A 
classification is made for work manufac- 
tured to limits, but this does not help 
us out, as much of this is of a size which 
precludes the use of reamers, whereas in 
the smaller sizes it is just the class in 
which we should expect reamers to be in 
large use. 
GRAPHIC REPRESENTATION OF THE 
MEASUREMENTS 

In Figs. 1 and 2 we have reduced to 
diagrammatic form the average of the ob- 
servations on several classes of work 
The diagram gives the errors from the 
intended—not the nominal—sizes, the 
classes of work being indicated by the 
character of the lines which join the 
points giving the averages of the observa- 
tions. There is no line for ground holes 
because the number of such holes ex- 
amined was too small to permit of gen- 
eralization. The figures against the ob- 
servation points give the numbers of 
pieces of which the recorded points give 
the average errors. 
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FIG. I AVERAGE 


one accustomed to American methods it 
seems strange that for any work of reamer 
size the allowance should ever be made 
in the hole and we note with surprise that 
“for running fits the committee are of 
opinion that wherever possible the shaft 
should be the element more nearly ap- 
proaching the true dimension and allow- 
ance be made on the hole according to the 
class of fit required.” 


THE USE OF THE REAMER IGNORED 


ERRORS—SHAFTS 
Several things are conspicuous in these 
diagrams: (1) The general increase in the 
error with the diameter of the work; (2) 
the markedly better results for work done 
between limits; (3) the tendency to make 
the shafts too small and the holes too 
large, in interpreting which we must re- 
member that the allowances for running 
fits do not enter the diagrams which give 
the variations from the intended sizes after 
the character of the fit has been allowed 
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FIG. 2. AVERAGE ERRORS—HOLES 


neglect to specify the method of finishing 
the holes. In the lurger sizes it is certain 
that this was done with a boring tool, 
while in the small ones it is equally cer- 
tain that some were finished with a 
reamer, and a marked difference in ac- 


when considered with reference to the 
number of pieces as when the magni- 
tude of the errors is considered. 
Table I gives the number and percent 
age of pieces found to be large and small 
respectively. One thing which we would 
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expect to find is conspicuously ab- markedly superior to the average of al! recommend that the variation (allowance) 
sent—superiority of ground over turned _ shafts. for various qualities of fit be made in the i 
shafts. The ground shafts are distinctly A SYSTEM OF ALLOWANCES AND TOLERANCES holes and as a result of their labors they : 
inferior to those turned to limits and not As has been remarked, the committee give, in the report on Limit Gages for Run- 
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ning Fits, a recommended system of limits 
which we reproduce in Fig. 3. They 
recommend four grades of workmanship, 
called respectively 1st, 2d and 3d quality 
and extra fine quality work, the latter ex- 
tending to 3 inches diameter only while 
the others are extended to 12 inches. The 
system provides that the maximum diam- 
eter of the shaft shall never exceed its 
nominal diameter, the nominal diameter 


SHAFTS 
Total Large Small 
5 | Wemnee of 
Number ¢ 
@ 456 160 257 
= Specimens 
= Percentage 100 5 56 
Number of 
=_ 196 80 95 
=- Spec imens 
= Percentage 100 $1 48 
= 
Number of - oan 
- : 174 67 82 
x Specimens 
c Percentage 100 9 47 
TABLE 1 LARGE 


being always the upper limit of size. The 
tolerances for shafts are thus always neg- 
ative. On the other hand the hole is 
always larger than its nominal size, at 
the lower limit by the allowance and at 
the upper limit by the allowance plus 
the tolerance. That is to say, in the case 
of a 5-inch shaft and hole of the first 
class, the tolerance on the shaft is 0.002 
inch; the maximum diameter of the shaf: 
is 5 inches, and the minimum will, there- 
fore, be 4.998 inches. The allowance be- 
ing 0.002 inch the minimum diameter of 
the hole is 5.002 inches. The tolerance on 
the hole is 0.002 inch, giving a maximum 
diameter of the hole of 5.004 inches. 
The committee call this system the 
shaft basis system, the opposite being the 
hole basis system, and they point out that 
when the hole basis system is used “the 
tolerances specified for shafts and holes 
Hole Basis. 


Dimension Shaft Basis 


In In. 
Max. Diam. Shaft..... 5.000 4.998 
Min. Diam. Shaft 4.998 4.996 
Max. Diam. Hole...... 6.004 5.002 
Min. Diam. Hole, ..... 5.002 5.000 


COMPARISON OF SHAFT AND HOLE 
BASIS SYSTEMS. 


TABLE 2. 


respectively may still be employed and the 
standard allowance applied to the shaft 
instead of to the hole, the minimum diam- 
eter of the hole being accurately its 
nominal size.” 

A comparison of the two systems for a 
5-inch shaft and hole is given in Table 2. 

The hole basis system being in common 
use in this country, the committee's 
recommendations can only be used here 
when modified as above, but that need not 
prevent full advantage being taken of their 
exhaustive inquiry. 
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These very brief extracts from these 
reports will make plain to our readers 
the thorough-going and painstaking char- 
acter of the work of the committee. 

We may add that among the instructive 
tables and diagrams which are not re- 
produced here are those showing the per- 
centage of the work examined, and classi- 
fied for this purpose, which falls within 
the limits supplied by Mr. Matthews, of 


Correct Total Large Small Correct 
39 329 204 83 42 
9 100 62 25 " 
21 129 77 3 17 
ll 100 60 27 13 
25 
l4 

AND SMALL PIECES. 
Sir W. G. Armstrong Whitworth and 


Company. Inasmuch as this system of lim. 
its differs from the one finally recom- 
mended by the have not 
thought it nécessary to reproduce these 
tables or diagrams. 


The Bearing at ‘the Piston End 
of the Connecting Rod of 
the Dock Internal Com- 
bustion Engine 


committee we 





An interesting feature of this engine, 
which is made by the New York Safety 
Steam Power Company, 114 Liberty street, 
New York, is the connection between the 
piston and the connecting-rod. This is 
shown in the illustration. 

No wrist pin or gudgeon pin is em- 
ployed. A thrust plate having a hollow 
half-ball formed in its center is screwed 
into the intermediate counterbore of the 
piston; the upper end of the connecting 
rod is formed into a hemispherical cup 
ground to fit the under side of the half- 
ball and is held against this half-ball by 
the plate 4, through the center of which 
is an opening ground to fit against the 
back of the cup on the connecting rod. 
This last mentioned plate fits snugly within 
the piston counterbore, but is not screwed 
in; it is backed up by a ring B, which 
screws into the counterbore. This ring is 
split at one point and a tapered screw is 
fitted at the split so as to expand the ring 
when set up; this is shown in the pian 
view below the view of the piston, where 
are also shown two pins, fp, set into the 
face of the ring. These are to give a 
finger grip on the ring for screwing it 
into the piston counterbore, no tool being 
used for this purpose. When the ring is 
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screwed up “home,” the screw in the split 
is set up, expanding the ring in the screw 
threads. This construction obviously al- 
lows the piston to rotate within the cylin- 
der and thereby prevent uneven wear; in 
practice the follower plate A is set up so 
lightly that the piston may be rotated 
freely by grasping the lower edge between 
the thumb and fore-finger and giving it a 
twist. 

The oil for lubricating the ball-and-cup 
bearing and the crank-pin is taken from 
the interior cf the cylinder and _ intro- 
duced into the chamber formed in the up- 
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REARING AT PISTON END OF CONNECTING-ROD 


per part of the piston by means of a col- 
lecting groove around the piston below the 
packing rings and a number of holes 
drilled through the piston wall at the bot- 
tom of this groove. Once within the pis- 
ton chamber, the oil flows to the pocket 
in the center of the thrust-plate and thence 
it passes to the rubbing surfaces through 
holes drilled through the half-ball and cup. 
It also passes to the bore of the connect- 
ing-rod through the central duct in the 
cup; whatever oil may get out of the ball- 
and-cup joint and trickle down the out- 
side of the connecting-rod is caught by a 
cup-shaped collar on the rod and con- 
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veyed to the interior of the rod by drain 
holes, as shown. The connecting-rod is 
a hammered-steel tube, imported from 
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Germany. The ball-and-cup bearing at its 


upper end is of bronze and hardened tool 
steel, ground to a fit 





FOREIGN MARKETS 


FOR AMERICAN MANUFACTURES 





Some Results of Higher Import Duties 
and Continental Wages—German 
America, Italy and Japan. 


in Germany—A Comparison of British 
Fxports— Machinery Needed in South 





There has been a large increase in the 
number and extent of strikes and lockouts 
in German manufactories during the last 
year or 18 months, The higher import 
duties on food stuffs has led to an in- 
crease in the cost of living all round; and 
consequently the operatives have agitated 
for higher wages to enable them to meet 
the additional cost. I am not expressing 
any opinion as to the merits of the extra 
duties; but I want to call attention to the 
fact that the wage bill in German factories 
has a decided tendency to rise, without a 
proportionate increase in the ouput. 


INCREASE IN COST OF GERMAN PRODUCTS 


It is openly stated in Germany that a 
permanent increase in cost of production 
in German manufactures will be the re- 
sult, and that the policy which has led to 
this result will undermine Germany's posi- 
tion in the world’s market, even if it has- 
to a great extent safeguarded her home 
market. The United States is ever be- 
coming a better customer to Germany, 
while admittedly in several branches there 
are complaints concerning the exports t> 
Great Britain. The prices in the British 
market do not at present encourage Ger- 
man export; while it is contended that 
the increased cost of German production 
is already being felt by the export firms. 


ADVANTAGES OF MANUFACTURING IN GREAT 
BRITAIN 

3ritish manufacturers can in many in- 
stances procure raw. material and half- 
finished goods more cheaply than the Ger- 
man competitor, and several German man- 
ufacturers in the paper trade contemplate 
the establishment of branch factories in 
the United Kingdom. In German indus- 
trial circles the view is not seldom ex- 
pressed that the German customs tariff 
has been overdone, and that every day 
brings fresh proof that British industry 
now has the advantage over the German. 
It is an oft-repeated argument that the 
British workman enjoys the cheaper food 
and the British manufacturer the cheaper 
raw material, and that in view of these 
facts alone the competitive capacity must 
be affected. Even if the change be not 
sudden German manufacturers expect it in 
the end, and they are beginning already 
to take it into account. 
WAGES IN GREAT BRITAIN, FRANCE AND GER- 

MANY. 
It has been possible to ascertain the 


wages paid in three factor 


the same class or variety of 


es producing 


fine machin 


ery, one factory being situated in the 
United Kingdom, one in France, and one 
in central Germany. The factories are 
under the same head management, and 


produce in many cases machines of iden 
tically the same construction and for doing 
so have identically the same machine tools, 


special tools, patterns and other outfits: 


WAGES PER Hour 


U.K. France. Germany 

d d. d, 
Bench hands...... 7.55 7.91 5.82 
Milling machine ha’ds &.(”) 7.72 5.65 
Lathe hands.......... 7.77 7.53 out 
Setting-up hands...... 7.55 140 6.34 
Tool makers’ ......... 10.00 9.40 6,21 
Unekilled laborers... 4.44 5.84 4.70 


MACHINERY EXPORTED FROM GERMANY 


The following table gives the total value 
of German exported machinery : 


1005 1M. 1903 
£ £ £ 
Locomotives.... ........... 303,000 290,000 259,000 
nein cemeake . 64,000 55,000 41,000 
Mounted sewing machines 92,000 84,000 81,000 
Agricultural machinery... 145,000 135,000 144,000 
Brewery maehinery........ 32,000 33,000 = 25,000 
Milling machinery...... 88,000 81,000 71,000 
Electrical machinery...... 142,000 134,000 135,000 
Weaving machinery..... . $5,000 74,000 80,000 
Steam engines........ 246,000 240,000 224,000 
Machine tools........ .... 292,000 235.000 294,000 
CO 26,000 22,000 19.000 
Meee 14 000 90,000 | 84.000 
Other machines............ 848,000 731,000 631,000 
BOILERS, ETC., FOR ARGENTINA 


In consequence of the rapid development 
of all industries in Argentina, as well as 
of navigation, there is an excellent de- 
mand for boilers of all sizes and types. 
British makers are doing well in this mar- 
ket, and there is no reason why United 
States exporters should not do likewise. 
The trade in portable railways of the “De- 
cauville” type, which formerly existed, is 
now almost The which 
can well be considered of some import- 
ance, is now in the hands of the German 
house of Koppel, who monopolizes the 
trade by offering better terms. There has 
been a good deal of activity in the railway 
supply branch of trade in the republic. 
During the first nine months of 1905 no 


dead business, 


less than £3,000,000 worth of railway 
material was imported, including 183 elec- 
tric tramways of German and United 


States origin. Most of the plant has hith- 
erto been supplied by Great Britain, be- 


cause the lines are owned by English 


15 
capital, but the state railways have 
adopted German locomotives on their 
lines 


WIND MOTORS 


There is a steady demand in Argentina 
for American made wind motors, In 
consequence of the general scarcity of 
waterways in parts of the republic there 
is a constant demand there for pumps and 
windmills some firms in 
Buenos Ayres who do nothing else but fit 
up these plants, Lately some French mak- 
ers have tried to get into the trade of sup- 
plying wind motors, but their products 
are found to be too heavy and too expen- 
sive. At present American makers have 
the control of the market, 


There are 


ROPE-MAKING MACHINERY IN JAPAN 


There is an opening now for rope-mak- 
ing machinery in Tokyo, and some other 
Japanese cites. The Tsukishima Rope- 
Making Company, of Tokyo, is very large- 
ly increasing its capital to enable it to 
meet the increase in its business, and the 
example is being followed by other con- 
cerns of the kind. They will be wanting 
new plants and it would be well for mak- 
ers in the United States to get into touch 
with all the rope-making companies in 
Japan. The import duty has recently been 
heavily increased until it now stands at 
the prohibitive rate of 6 yen. The value 
of the wire rope imported in 1905 was 
403,000 yen 


RAILROAD PLANT IN ITALY 


The Italian Government is proposing to 
spend twenty million dollars, in improving 
the rolling stock, etc., of the state lines, 
which will be improved, the railway sta- 
tions repaired and enlarged and new tools, 
rolling stock and general railroad plant 
added. The tenders will probably be open 
to foreigners, and provided they can quote 
10 to 75 per cent. below Italian prices, the 
business will be placed with such foreign 
bidders 

WIRE FENCING WANTED 

The farmers of Sucre (Bolivia) are 
feeling the necessity of fencing in their 
ranches, which are extensive, in order to 
reduce to a minimum the straying and 
stealing of immature or unmarked cattle. 
What they require is something cheap, 
but durable, which will fairly resist organ 
ized attempts at destruction, and be equal- 
ly useful over level country, and broken 
ground, which the boundaries traverse. It 
is possible that posts will not be wanted in 
view of the fact that there is in the coun- 
try an abundance of ironwood and other 
timbers which will resist pretty nearly 
anything as well as galvanized cast iron; 
but, of course, tenders might include posts, 
which, in some cases, at least, will no 
doubt be wanted PcG 

London, England. 





When American machinery manufactur- 
ers feel the need of foreign markets they 
will go into them effectually. Until then 
they will do little. 
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A 32-SPINDLE RING 
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DRILLING MACHINE 





BY HUGH 


The Couple-Gear Freight-Wheel Com- 
pany, Grand Rapids, Michigan, controls 
the use of Holson’s live wheels in vehi- 
cles, and is building 5 tons paying load 
trucks, all four independently 
driven. The electric carried 
in the truck wheels.themselves, all four 
wheels the same and requiring good ma- 
and motor- 


wheels 


motors are 


chine work. Ring drilling 
frame milling processes are peculiarly car- 
ried out in the couple-gear factory, under 
the direction of Mr, Karsten Knudsen, 
who is a mechanical engineer and electri- 
cian and designed the couple-gear truck, 
and the 32-spindle driller here shown. 
The drilling problem was to find the 
best and cheapest way to drill two circles 
of holes in welded steel rings, rough, % 
inch thick by 30% inches outside diameter, 
and 26% inches inside diameter. Eight of 
these rings are required for each truck, 
and the holes must be located with little 


The inside circle has 32 holes, and 


‘error 
the outside circle, of only % or % inth 
larger diameter, has 16 holes, all equal 
spacing 

To drill these rough, flat rings Mr. 


Knudsen first locates the rings by an ex 
panding device which brings the center of 
the rough inside diameter to the center of 
the drill spindle circles, then clamps a jig 
ring with 48 drill bushes in it on the work, 
pinching it to the fixture top surface, and 
provides 32 drill spindles, 16 in each cir- 
cle, and drills. the 16 outer circle holes at 
one operation with 16 spindles, and the 32 
holes in the inside circle in two operations, 
with 16 spindles, turning the fixture round 
to drill the second 16 holes midway be- 
tween the first 16 inner circle holes. 

The half-tone and construction drawing 
show this novel driller pretty well. Sev 
eral automobiles require rings of holes, 
and this ring driller is of much interest. 

The driller drive is by one open and 
one crossed belt to one countershaft, the 
belts driving bevel pinions meshing with 
an integral bevel and spur gear, the sin- 
gle spur gear driving the whole 32 spin- 
dles, the 16 inside spindles a little faster 
than the 16 outside spindles 

The feed is underneath the fixture, all 
the spindle journals being stationary, the 
feed action being a screw on the table 
shank which takes a revolving nut driven 
either by the hand crank at the right or by 
the worm in front, power driven and en 
gaging the worm gear which carries the 
table screw nut. The feed-worm shaft is 
belted down from the left pinion shaft, 
and is in a trunnion journal so as to swing 
out of engagement with the worm gear 
for the knock-off, or for hand moving of 
the table. 

The oiling is by 
pump to a central overhead delivery ani] 


a two-pinion force- 


DOLNAR 


two power-driven oil tubes which turn 
round slowly and oil the drills in double 
sequence. The oil pump is driven from a 
pulley on the work shaft, the vertical belt 
permitting the swinging of the worm 
shaft. 

The rings are drilled one circle of holes 
at one setting, as putting in and taking out 
drills would take too much time. The ex- 


panding ring-locating linkage is accurate 
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Legal Notes 


BY E, P. BUFFET 


LIBEL AGAINST MANUFACTURED GOODS 
No doubt there are few machinery man- 
ufacturers who do not in the course of 
their business have frequent occasion for 
annoyance at statements made by their com- 
petitors in disparagement of the products 
The question may arise 
any law for 
such aspersions. A case in point has just 
been reported from the U. S. Circuit 
Court of Appeals, eighth circuit. <A libel 


of their shops. 


whether there is redress at 
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THIRTY-TWO 


n action, and locates the rings twice 


alike, points marked 
The half-tone 
down, ready to 


up and table 
for drilling, 


shows the jig 
take a fri 
with the jig-clamping screws 
turned down 

[he framing is simple, cheap and mas- 


to machine, and it will be 


Sive, very easy 
a good exercise to try to cheapen the de- 
sign of Mr. Knudsen’s 32-spindle driller. 


SPINDLE DRILLING MACHINE 


had been charged, resting upon the fol- 
lowing letter alleged to have been written 
by a seller of safes, referring to varie- 
ties of safes of a make other than what he 
handled. 

“Dear Sir: We have heard that you had 


placed order for a——screw door. We 
are somewhat surprised at this and 
feel that you have been misled. The 

plate safe is very cheaply con- 
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structed and can be easily burglarized. class some real loss suffered must be the court. which, it is hardly to be sup- 


The . so called, manganese-stee! safe shown. The former class covers personal posed, would be entirely controlled by the 
is weaker still, and can be opened in- defamation, of certain kinds at least, and indirection of language as against an m- 


side of a vault or anywhere else in a few also such statements as tend to injure one animate object, if a personal impu 


utation 
moments’ time. The large second-hand in his particular trade or profession. was’ necessarily involved therein 
fire- and burglar-pruof safe on which we Strange as it may seem, the court does not \t any rate, the charge miay imply some 
made you a low price will stand much hold the kind of libel here charged to be- thing so wrong on the part of the manu- 
more explosive and is a much more dif- long to this latter class, but to the former facturer as to overcome the distinction 
ficult safe to open than any you one, where special damages uld have to The court points out in this case that, even 
could buy. We are ready to demonstrate be set forth before the sint geen be en- if the safes were, as alleged, cheaply con 


structed and were not designed to be 
Z = burglar proof or difficult of opening, there 


was not necessarily anything immoral or 



































) f, ja y reprehensible in their manufacture. They 
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this at any time. We trust you have not’ tertained. This ts ne distinction, rest tection against fire, or for other purposes 
concluded the contract, and will consider ing on the direction of the aspersion Otherwise are cases where language is 
proposition on our safe.” against the safe manufacturer's property held actionable without special damage 
Now, in determining the actionability of rather than against himself when it imputes to a master mariner and 
libels, beside considering the questions of It would appear, then, that if a man _ shipowner a purpose to sail to a distant 


truth, malice, privilege, etc., a distinction falsely calls you a poor machinist you may port with passengers and freight when his 


is made between two classes, those belong soak him for damages, but if he says that ship is so unseaworthy as immediately to 


ing to one of which are sufficient ground the machines you have built are poor ones endanger all on board; or where com 
for damages even though no actual in he is safe unless you can prove that you modities are alleged to contain ingredients 


jury from them be proved to have re have lost a customer by it This, how- dangerous to health. 


sulted; while to recover for the other ever, may be going beyond the meaning of 147 Fed. Rep., 211 
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A BORING AND DRILLING JIG 
AND ITS OPERATIONS 





BY H. F. 


bored is illustrated in 
the drawing, Fig. 1, the jig and its details 
in Figs. 2 and 3, and the work in progress 
in the half tones, the work being also 
shown in dotted lines in Fig. 2. 

As the work was to be done on a hor:- 


1 he piece to be 


zontal boring mill, a machine which is not 
as handy as a drill press for small drilling, 
the smaller holes were omitted, and the 
jig was designed for the larger ones, bor 
ing the 17¢-inch hole x, and facing the 
ends, boring and facing the I-inch hole y, 
boring and facing the 1%-inch hole z, and 
turning the outside diameter to 134 inch 
with the special head, Fig. 3. 

The jig body comprises a_ strongly 
webbed plate provided with héavy verti- 
cally projecting lugs adapted to receive 
the drill and boring-bar bushings. 

The work, which has been previously 
planed to dimensions, is located in place 
by a finished lip on the base of the jig, 
and by a set screw, the latter being adjust- 
able to allow for variations in the casting; 
and is fastened in position by two small 
set screws; and then firmly clamped at the 
top, as shown in the half tones. 

The jig body is provided with a tongue 
by means of which it is located on the swiv- 
eling table of a horizonta! boring machine. 
The first operation is to rough drill the 
hole y with a 15/16-inch drill in the bush- 
ing at D. The table is then turned 90 de- 
grees and the hole x is roughed out with 
the 134-inch roughing drill in the bushing 
at E. This bushing is then taken out and 
replaced by a cast-iron bushing for a 1%- 
inch boring bar, and the drill is replaced 


NOYES 

1 13/16-inch roughing cutter, and then with 
two finishing cutters, one being 1.765 and 
the last being 17g inch. After the hole is 


finished, the bar is fitted with a right- and 
then a left-hand facing cutter, and each 
ff, the 


end faced inner face of the hole 
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being located with relation to the center 
of the hole z by means of a swinging gage 
S, and the length of the bearing by a cali- 
per gage 7, both of which are shown in 
detail in Fig, 2. 

For the next operation the table is again 
turned go degrees, bringing the hole <z 
toward the head of the boring mill. The 
hole y is then finished by boring with cut- 
ters in a %-inch bar, suitable bushings 
having been previously placed at C, using 
first a roughing cutter 0.990 inch, and then 
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FIG. I. 


THE WORK 


THE JIG AND GAGES 


a I-inch finishing cutter. For finishing the 
faces of this hole a bar is used, with a 
right- and left-hand facing cutter, piloted 
in the finished hole, the outer face being 
located by a second gage S and the length 
of the bearing by a caliper gage V. 

For the hole z a bushing is placed at 4 
for a 11/16-inch roughing drill; this 1s 
followed by a cast-iron bushing for a bar 
the latter being fitted first with a 1.115- 
inch cutter, followed by a 1%-inch finish- 
ing cutter. The ends of this hole are then 
finished with right- and left-hand facing 
tools to gages similar to those before men- 
tioned. 

The outside diameter of the boss at this 
hole ¢ is turned with a fixture, Fig. 3, 
comprising two heads, one fitted with a set 
of roughing cutters and one with finishing 
cutters, the cutters being set to a gage in 
each case, as shown in the illustration. 

The half tones illustrate the complete 
jig in position with this turning fixture in 
place. 
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Some Condenser Wrinkles—How 
to Keep Air from Getting 
into the System 





The following pointers may be of use to 
those concerned with the installation and 
maintenance of condenser 
cially if for steam turbines, where good 
vacuum is so important: 

The greatest care is necessary to keep 


plants—espe 













FIG. 3 


e from air leakage; for the 
in maintaining a \ 
arises from such leakage. The leaks are 
therefore invisible and hard to 
locate. The designer or the constructor 
often does not realize all that is here im 
plied, 
produced 

A source of air leakage into the 


the 
chief difficulty 


system fr 


acuum 


inward, 


judging from the results sometimes 
con- 
densing system is through the water sup- 
ply. The stuffing boxes on the 
should always be sealed with water, 
all joints on the suction line must be made 
up tight. The line should be carefully 
painted before burying it in the ground 
The higher the suction lift the more care 
should be exercised in this work, because 
all air drawn in through the suction line 


pump 


and 


is subje “tf 


which 


directly into the condenser 


THE TURNING 
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the pipe may be buried several feet under 


ground does not from air 
leakage. 


A further source of air being drawn into 


protect it 


the condensing system is with the water 
All 
suction lines should be submerged not less 
than six feet and more The 


th } ner . 
the be increase ] 


through the suction line of the pump 


if possible 
end of suction pipe should 
to at 


to reduce the velocity of the water enter 


least twice the diameter of the pipe 
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; In a well 12 feet in diameter 
a 12-inch suction line was run to a centri- 
fugal pump, The end of the pipe in the 
well was submerged 8 feet, but not in- 
reased in diameter. It had been observed 
that dry sawdust, thrown on the surface 
f the water, was s icked in sma eddies 
down into the suction of the above pump 
If sawdust was drawn down, it is clear 
that air was drawn with it The amount 
of air coming down the tail pipe of the 
1rometric condenser, discharging into the 
hot well, showed plainly that there was 
ikage somewhere in the system, but 
S e of it was not located until the 
the water in the well was dis 
vel by the engineers in charge of the 
p The remedy for this condition was 
» enlarge the diameter of the suction pipe 
well 
Ch ipplicat f two or three coats of 
last yaint on clean surfaces will elim 
nate many of the leaks in the exhaust 
pipe lines, but there still remain several 
places for leaks which are not so easy 


air 
to remedy. The stuffing boxes on the rods 
and exhaust-valve stems of the low-pres 


sure cylinder are apt to be sources of 
trouble This, however, can 


- ising double 











FIG. 5. 














FIG. 4. FIXTURE IN USE 


FIXT 


terprises 





URE IN USE 

Ing on id valve stems, and pip 
ing th im 1 the receiver to the 
space between the two sets of packing, 
thereby forming a steam seal on the rod 
With such a il it is impossible for air 


’ 1 th» ‘ - 
to leak e system through the stuffing 


boxes 


the 


and 


building of 


system at Cortlandt 


Church streets, New York, will occupy 
70,000 square feet of ground and will 
have 22 renting floors he building 
will go 75 feet below the surface 
and connect with the various tunnels. 


offer 


‘invested in 


induce- 
railway en- 


It is proposed to special 


ments to capital 
ind in all the kindred interests 
and supplies, 


such as machinery, electri 


to locate in the terminal building 








The Scrap Manufacturing Com- 
pany—How Great Managers 
Come and Go—Ameri- 
can Manufacturing 

Systems 





BY MICHAEL MAC MICHAEL 


organi- 


Did you ever compare an 
zation with a machine? A good ma 
chine can be set running and if 


you give it a drop of oil now and then 


run for a long time without at- 
Not so 
We can systematize 
fully, but let the 


let it feel that the big boss is away and 


it will 


tention with an organization 


and organize care- 


master mind leave it, 


that minute you feel discipline slacken. 
These big corporations are like vam- 
pires: they live on the nervous energy ot 
the men who direct them 

THE HEAD OF THE ESTABLISHMENT 

We work along under one boss for 
awhile and his commands come down 
through lieutenant, sergeant and corpo- 
ral to the last ten-thousandth part of 
this organization He does not know 
us, we don’t know him when he first 
comes in. His immediate interiors who 
come in touch with him are in doubt 
as to how he will act. He makes 
changes, lets this department head go, 
raises inferiors and transfers their su- 
periors. The note of reform is in the 


air and everyone sits up and takes notice 
Then they begin to get his measure and 
thinks the running 


smoothly he commences to 


as he machine 1s 
congratulate 
himself. 
THE PASSING OF THE EXECUTIVE 
Then the profits begin to fall off again 


have a boss. Every two 
get 
men and nervous men. Dutch and 
they are all alike. This 


this man has built up 


and we new 


years we one. We have phlegmatic 


Irish, 
man has been 
a railroad president ; 


business; this is a 


a great soap man 
consulting engineer and can handle man- 
ufacturing condit‘ons, and yet each one 
passes in his turn. Why is it that few 
big corporations have a man who can 
run them year after year? 

CONTROLLING AN INDUSTRIAL ARMY 


Sometimes I think that the man does 
ten 
the 
Company, if an 


not live who can efficiently control 


thousand men \t 
Scrap Manufacturing 


the works of 


office man ard a shop man get into a 


dispute they cannot find a common boss 
lower than the manager, and he is mana- 
ger of nine thousand, nine hundred and 
ninety-eight others. Think what it means 


to control an industrial establishment as 
large as this! Here is a man with abso 
lute industrial power. He, and he alone, 
holds every man’s job at his mercy, and 
his opinion settles a department’s fate 
THE GREAT MAN’S TRIALS. 


His immediate assistants play to him as 
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a gallery and their subordinates play to 
It is all politics and log-rolling. 

man carry 


them 
The 
all the detail, and he 


does not live who can 


faces combinations 
In a small shop 
the boss goes out in the factory himselt 


of his inferiors always. 


and sees conditions You might walk 
through our aisles for a year and be no 
wiser. The bess must sit in his office 
and get reports. The reports, some of 


them are true, mostly they are doctored 


\ HANDY EMPLOYEE 

I pity the big boss because he is go- 
ing to lose his job. Bill Smith, over 
across the room, was one of the original 
eight men who worked in the _ oftice. 
Bill gets $100 a month and_ has 
been getting it for 16 years We keep 
him as a reference library because he 


remembers that Pattern No. 122 is the 


same as Pattern No. 96, except that we 
allowed finish on the under side. This 
pattern was made 21 years ago. Bill has 


seen seven managers in power since that 


pattern was made and has had a dozen 


bosses. He still holds his job and will 
hold it until he can no longer hobble out 
here. He owns his house and his family 
are all working. Bill can think of this 
when the manager goes by on the front 
seat of his auto 
MANAGERS WE READ ABOUT 
I have often thought I would like to 


be the Saturday Evening Post kind of a 
manager, who is a living wonder and who 
knows every loose pulley in the works, 
but I guess that that kind must mostly be 
back in Pittsburg. We don't 
Our kind is a fellow 


have ‘em 


here who is los 
ing his hair and sleep trying to make the 
business pay I however, the 
manager wouldn't like my job anv better 
like his. It’s very lucky that the 
correspondence 

threat of 
for 


month 


suppt se, 


than | 
out 
the 
three a 


schools don’t carry 
carrying us all to 
three dollars down and 


We all might not like it. 


their 


top 


OF PRODUCTION 


adds 


gradually 


IDEALS 


Hlowever, every boss something 
that lasts We are 


certain ideals. What we set 


realizing 
out to do 18 
than the 


sell in 


to manufacture a bit cheaper 


rext man an article we can com- 


petition with him Our system is so 


complicated that we must deal in large 


We 


a thousand pieces at a 


our 
We 


must have our men each working at top 


amounts. must put through 


shops time 
speed at one thing 


A SCHEME OF MANUFACTURE 


If I a scheme to man- 
ufacture take 
articles and design them for a minimum 
of material and labor and then arrange 
to produce them at a certain rate per day. 


were to Jay out 


cheaply I would certain 


I would systematize the shop and tools 
work to that output 
department. The 


so that we would 
day in 


would become trained to their work 


every every 


men 
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and our costs would continually dimin- 
ish until they reached low-water mark. 
MINIMUM PRODUCTION 


THE COST OF 


This would be, if my shops were good 


and fixed charges low, the lowest price 
for making that article. Our salesmen 
could take our selling price based on a 


fair profit and be sure that no competi- 
tion would last long 

This is the American ideal of produc- 
tion, and combined with automatic ma- 
piece-work 
makes us 


chinery and a premium or 
for labor, 


competitors of the world. 


system of payment 
THE WILY COMPETITOR 
Unfortunately, however, we never can 
be sure our design is the cheapest and 
best. Ours is a brainy nation and never 
yet have we been able to monopolize the 


human brain. Some other fellow cheap- 
ens or improves the operation of our 
machine He can soon put his shop 
conditions on a par with ours, and our 
market fails. We are left with expen- 
sive tools and a dead stock, and must 


follow closely every development in our 
lines to prevent this. 
IMPROVED DESIGNS 
We must constantly better our designs, 
and this costs money; and it is this 
steady march of progress that makes our 
\merican hard to attain. 


It is a hard thing to make our design- 


ideal so 


ers comprehend what these constant im- 


provements mean. Some engineer gets a 
bright idea. He can change a part a 
little and save ten cents on machining. 


We are selling two thousand a month, 


that is two hundred dollars 


CHANGES APT TO BE EXPENSIVE 

But he does not realize that we will 
have to throw away a thousand dollars 
in stock and tools and in lost business 
due to spoiled deliveries, to make the 
change. He does not think that in six 
months the machine will be superseded 
anyway. It is an absolute fact that we 


lose money in many cases when we change 
designs to cut expense. 
SMALL SHOP 


rHE MAN WITH THI 


| he 


HAPPY 
little fellow does not have this 
trouble. No doubt our Oil Country friend 
would laugh at this as imaginary. When 
he wants to change the size of a polt 
on his corn sheller, he has his cored hole 
in the pattern changed, and his men know 
enough to put in %-in. bolts in a %-in. 
hole. He dollar If we 
were to try that our foundry would turn 
the pur- 
order five thou- 
then when we 
came to would find 
selves with a lot of men loafing, and one 
or two of us wondering did it. 
Dear little man in your dear little shop, 
you don’t know what trouble is, for just 
as -one lump of sugar is sweet and two 
lumps are sweeter, so is one machinist 
thousand cusseder. 


doesn’t lose a 


in ten thousand castings and 
agent would 
bolts, and 


assemble we 


chasing 
sand ™%-in. 
our- 


who 


cussed and ten 
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Discussing Phases of Machine Design and Construction 


= ee 


Suggestions of Machine Operators 
—A Time-saving Operation in 
the Punch Press—How Some 
Pins were Cut off in the 
Screw Machine 


I was once employed in a factory where 
they made a very large number of small 
The work 
done on these rollers was to size up the 
hole and chamfer or round out 
of the hole on both sides. 


malleable iron rollers only 


the edge 


OPERATIONS ON THE ROLLERS 
The rollers were first dipped in hot oii 
and drained, after which they were 


chamfered in the press with tools similar 
to those shown at A and B, Fig. 1. 
operation was performed on one roller a 
au time, the die chamfering one side of th« 
hole and the punch doing the same for th« 
other, after which a flat punch and di 


were put in the press and a _ hardened 
steel drift such as is shown at C was 
forced through the hole. 

DOING THE WORK IN A HORIZONTAL MACHINI 


These were very simple operations but 
I thought the work could be done more 
rapidly, so I began to experiment with a 
machine that had a 
drifting. The drift 
to the ram and I arranged a chute to drop 
the rollers in. The drift would come up 
and force itself through the lower rollet 
and as it withdew the roller 
with it allowing another roller to drop 
into place in the chute. the 
roller on the drift was clear of the chute 


horizontal ram for 


was fixed rigidly 


would go 
As soon as 


it came against a stripper which slid it off 
the drift and allowed it to drop. 
THE OPERATOR MAKES A SUGGESTION 
The 
drifted 
the old 


erable 


man running the machine had 
many a barrel of these rollers in 
he was now having consid 


with a 


way ; 


trouble so he came to me 
cunovecti hick “ ~hz Saw ¢ i*drif 
uggestion, which was to chamfer and*arilt 
the 


The chamfering punch 


them at the same time, by method 
shown in Fig. 1. 
and die were set to allow thre« 
tween them instead of one, and the 


C was made just a little shorter than the 


rollers be 


drift 


space between the punch and die when 
the press was at its lowest point 

HOW THE SCHEME WORKED 

The drawing shows the three rollers in 

position with the drift forced in them by 

the point or guiding tip of the punch. The 

drifted, and cham 


roller is shown 


top 


on both sides; itis alsoonthe small 
the 


punch ascends this roller is thrown off by 


ae 
ered 


part of drift and is loose so as the 


the operation and another roller placed on 
the die The drift 
placed on top of it, the punch descends 


and two rollers are 
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FIG. I 
‘oe ae 
PUNCH PRESS JOB AND A CUTTING 
OFF SCHEME 
d another roller is finished. By this 


method the two operations were done in 


the time it formerly took to do one 


\ CUTTING-OFF JOB IN THE SCREW MACHINE 


In another shop they used a large num- 


ber of short pins cut from %-inch round 
brass rod. These were cut off on a hand 
screw machine for it was necessary that 
the ends be square. One day the foreman 
gave the screw-machine operator a bundle 
of rods to cut up and in a remarkably 


short time compared with former occa- 


sions he had the job done 
A NEW WRINKLE FOR THE FOREMAN 
The foreman inspected the pms and 


found them to be all right but the tool 
marks on them looked rather peculiar, so 
he investigated the matter and found that 
the operator instead of using a %4-inch 
collet and cutting one pin at a time had 
put in a 34-collet and cut seven at a time 


as indicated by Fig. 2. I do not know 
just how much of a saving was made here, 
but it is that it 


erable R. Fart 


was consid- 


WEINLAND 


easy to see 





Strength of a Cast-lron Beam Re- 
inforced by Steel Plate—The 
Repaired Punch Press 


Mr. Taylor's article, “The Strength of 
Cast-iron Beams,” which I have read with 
great interest, has a very stimulating 


question in its last paragraph, “Where is 


the neutral axis now?” showing a section 
through a reinforced cast-iron beam. 

An article from me, which you pub- 
lished under the heading of “Repairing a 
at page 439, but which was 
ac- 


Punch Press,” 
not published in 


count of the unmasterly way in which it 


full, probably on 


was presented, would, if published in its 
entirety, have answered in part Mr. Tay- 
lor’s question. I say in part, because the 
problem I had to solve did not admit of 
taking the tensile strength of the cast iron 
intO consideration, since the beam form- 
ing the press table was broken, as shown 


by the drawing accompanying the article. 
l‘ormula No. 8 given read 
(8) _ 2acd | ac a "ae 

—_ N\ b bys | Oo 


d — distance from top of beam to cen- 
ter of reimtorce megt 
¢; = distance fsom top 6f beam to neu- 


tral axis 
bh breadth of beam 
a area of steel reinforcement 
ratio of the modulus of elasticity 


of steel to that of cast iron, 
which may be taken as 2 


It will be seen that the position of the 











te 
to 


meutral axis depends only on the steel re- 
inforcement and the moduli of elasticity 


of the two metals. The above formula 
was dérived from the two following 

t. 62 

a 2, 
I as - and 
(1) . 

d 

(2) 2) 
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Some Old Applications of 
Mechanical Movements 


In the library of the Rose Polytechnic 
Institute is an old book of. wood cuts 
which possesses a considerable interest for 
anyone with a mechanical turn of mind. 

There is no text with the cuts, which ap- 
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the drawing is done with a supreme dis- 
regard for the laws of perspective, yet 
many of them are executed with con- 
siderable spirit. 

They are numbered up to CXXXXV 
and are intended, I imagine, to cover most 
of the engineering operations of warefare 


as it was then understood. 


























FIG. I. RACK, GEAR, WINDLASS AND PULLEYS 


FIG 4 LAZY TONGS SCALING LADDER 


which, when solved, take the form of the 
quadratic 
b2,* + 2ac2, 2acd 
from which 2; is found. Formulas 1 and 2 
taken Corrugated Bars for 
Reinforced for but 
there given in another form, which I do 
mot find as simple as the one here given. 
J. A. G. Goutetr 


were from 


Concrete 1905, are 























FIG. 3. SCREW-OPERATED LAZY TONGS 
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FIG. 4. AN ELEVATOR 


pear to form an atlas, or book of plates, 
to illustrate but a manu 
script note states that they are “Engrav 


ings on Wood, Illustrating the Epitome of 


some treatise ; 


the Art of War, by Flavius Veget**1s 
Renati, published by Hans Knappen, at 
Erfurt, 1511.” 


The engravings, like most of the cuts of 


that period, are very clumsily made, and 


FIG. 6. 


ANOTHER BALLISTA 


In the absence of any text it is impos- 
sible to determine in all cases what the 
drawings are meant to represent, but I 
have spent many pleasant hours looking 
them over and trying to penetrate their 
meaning. 

\ fair proportion of the schemes shown 
have a practical look, and as they agree 
pretty well with the descriptions of such 
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apparatus which have been handed down 
to us in the histories of those times, they 
were taken, I suppose, from existing ob 
jects. Others are ludicrously inadequate 
to the purposes for which they were evi 
dently intended, and are probably the im- 
aginings of some “chamber philosopher.” 

They display a certain familiarity with 


some of the primitive mechanical elements, 














AMERICAN MACHINIST 23 
Naturally, in siege operations, scaling chin vidently just being discharged 
ladders occupy a good deal of attention, Fig. 6 shows another species of bal- 
and many ingenious schemes are depicted. lista arranged for throwing a dart by 


} 


Fig. 1 shows what | take to be either a means of a sprung beam. The notches on 


device for scaling walls or, perhaps, for the upright piece are probably for the pur- 


bridging a moat, and indicates how the pose of getting the right elevation 
platform is to be placed in position by a Fig. 7 shows an arrangement which 
system of ropes and pulleys and a rack and seems to be going off in all directions at 


pinion. once, but which may be intended for a 
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FIG. 7. A TURRET GUN 

















FIG. 8. EXPLOSIVE SHELLS 


such as the screw, winch, pulley and lever, 
and occasionally make ingenious, though 
it may be impractical, applications of them 

I have photographed a number of typi 
cal illustrations which I thought might in- 
terest the readers of the AMERICAN Ma- 
CHINIST and present them here, together 
with such slight comment as seems need- 


ful 
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Fit 9 DIVING HELMET AND DIVING SUIT FIG. II. AN AUTOMOBILE 

u iF x= re ‘ 



































FIG. 10. RAISING WATER BY MEANS OF AN FIG. 12. A PILE DRIVER 
\RCHIMEDEAN SCREW 
Fig. 2 is a sort of lazy-tongs ladder, so kind of rapid-fire gun, the whole affair 


made, I suppose, to pack closely for ease revolving and thus bringing each piece to 


bear on some one object more rapidly than 


in transportation 


Fig. 3 is another application of the would be possible with a single gun 
lazy-tongs, and bears a close resemblance The use of explosive shells would ap 
to the modern, domestic clothes horse. pear to be indicated in Fig. 8 The up 

Fig. 4 shows a soldier being hoisted to per object must be some form of hand 
the top of the wall by a crane grenade, as it is hard to see how it could 

Fig. 5 shows a ballista The ma- be fired from an ordinary gun 
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In Fig. 9 the breathing apparatus is a 
tube from the top of the diving helmet to 
the surface of the water, the open end be 
ing supported there by a bladder. 

Quite a number of water-liiting devices 
are shown, only one of which will be re 
produced here. Fig. 10 shows what I take 
to be Whether or 
not its purpose is to pump out the moat of 
above is not clearly indicated 


an Archimedean screw. 


the castle 
In any case the water is going to waste, 
and the only apparent object of the ma 
chine seems to be to furnish exercise for 
the man at the crank. 

We have been accustomed to think of 
the automobile as another comparativel; 
recent invention, but am much 
mistaken Fig. 11 shows that the concep- 
tion back years. 
[he vehicle seems to be driven by wind 
mills, an idea which, for its simplicity, is 
automobile 


unless I 


dates several hundred 


commended to our modern 
builders. 

In Fig. 12 is shown what seems to be an 
ancient form of pile driver. One has only 
to try to imagine operating such a ma 
chine or many of the others shown to rea 
which the en 


the difficulties under 


gineering operations of the period were 


lize 


conducted, 
The series of pictures might be extended 
indefinitely were it not that I am afraid 


of straining the good nature of the 
editor too far. Those given are a fair 
sample of the whole, and I think will en 


able us to reconstruct with tolerable 
clearness a phase of the life at that time 
to which scant attention is paid by the or 


dinary historian. Joun B. Pepp ie. 





Piston-ring Facing Tool 
The illustration shows a. double tool, 
which is adjustable in thousandths, for 
facing piston rings ranging from 5/16 to 
14 inch in width. The two main parts of 
the tool, the body and movable piece, are 
made of machinery steel and case-hard 


ened. The body has a hub on the inner 





PISTON-RING FACING TOOL 


side of the offset portion threaded twenry 
per inch, to which the graduated nut is 
fitted. When adjustment is required the 
binding screw is loosened and the grad- 
uated moved the required amount, 
with a pin wrench, then the screw is tight- 
the parts. A 


the b dy 


nut 


ened again to interlock 


dowel driven into and fitting 
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freely in the movable piece keeps them in 
alinement. The inserted tools are held 
with bolts which have a part of their 
round heads cut away to form a wedge. 
H. E. R. MANBRAND. 





A Valve Re-seating Device made 
for Use in the Round House 


A good many years ago I got up a little 
device for truing up valve seats in loco- 
motive injector checks; a section of the 
valve and tool being shown in the sketch. 
At that time I was working in the round 
house and every few days we would have 
to take out a check valve and true up the 


a 
. e 
$ 2. 
ron eS 








VALVE 


RESEATING TOOL 


seat and valve and then grind them to a 
tight fit. Of the valve could be 
taken over to the shop and trued up in a 
lathe in short order but the seat had to 


course 


be trued up in position, 


WORKING WITH THE OLD TOOL 


At that time the work was done with a 
tool beveled at the bottom and to the 
proper angle, provided with cutting teeth 
and used by hand. It took several hours 
of hard work with this hand tool to bring 
the surface down true enough to finish by 
grinding. The difficulty was to get suf- 
ficient pressure on the work and at the 
same time to hold the cutter true; and as 
the seats were sometimes cut a sixteenth 
of an inch deep you will see that there 
was work ahead of us, to say nothing of 


the fact that round-house work is gen- 
erally wanted at the earliest possible 
moment. 

THE NEW DEVICE 


My device consisted of a reamer with a 
I-inch shank, having a square on the top 
for a wrench and long enough to extend 
above the top of the valve body; a bush- 
ing bored to fit this shank loosely enough 
to turn freely and threaded on the outside 
to suit the thread of the standard check- 
valve and a 14-inch 
square steel which completed the tool. 


body ; spring of 
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HOW IT WAS USED 


The method of using is clearly shown in 
the sketch. By screwing down the plug 
as required for feed the worst seats could 
be trued up in two or three minutes. 
All you had to do then was to take the 
reamer to the lathe, set the bevel to suit 
and true up the valve, then the job was 
ready to grind in. The tool was patented 
later by someone, but by whom I do 
not know. At any rate it saved me a good 
many hours of work and the railroad 
company a good many dollars. 


E. W. Morey. 





A Hand Nurling Tool 


The other day my attention was drawn 
to a couple of kids working at a lathe, 
with all attention on their work, and an 
expression of high glee on their faces. 
Such an unusual combination was enough 
to make me go over and discover the 
cause, There they were nurling about 
half a yard of 3/16-inch drill rod. The 
cause of their pleased look was then ap- 
parent, for in that nurled stock were 
visions of fancy scribers and prick 
punches, which would be the envy of the 
others. 

The design of the tool they used, will, 
I think, be of interest, The body 4 is one 
piece with the handle B. The sliding part 
C is made in two parts and riveted over A. 
This is adjusted to accommodate the stock 
by the screw D. EEE are the nurling 

II are rivets. A hole is drilled in 
the handle to lighten it. 

The tool is held in the hand, by the 
handle B, The stock is placed between 
the rolls at H. Then the part C is ad- 
justed until the three rolls come in con- 
tact with the piece to be nurled. By work- 
ing the tool back and forth, and by apply- 
ing pressure with the screw D the piece 
The advantages of 
stock can be 


rolls 


is soon nurled. 


a tool like this are obvious: 




















A HAND NURLING TOOL 


nurled to the full capacity, and to less 
than % inch diameter; lengths can also be 
finished, which is not possible with the 
ordinary style. It is not dependent on a 
tool post as it is held in the hand and a 
speed lathe or any other will answer. 
PEDRO 





Novel Boring-Bar and Cutter 
Scheme 
The sketch shows the construction of a 


boring bar and cutters of original design 
that are in operation at the factory of the 
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General Vehicle Company, Long Island precaution in the workmanship as the The first essential in making a die of 
City. This scheme was originated by me, punch and die must fit each other per- this kind is to make the shoe, and it must 
and has two distinct features, namely, the fectly to cut without leaving a burred be made right, parallel and square. 
cutters can be expanded by papering up edge. In this particular case, as the ends 
under them providing they wear under It is considered good practice to harden were duplicates, we doweled the two 
size, and they can be changed from one either the die or the punch. If it is es- pieces together when finishing. The same 
bar to another for different size holes de- sential to keep the blanks to a standard also with the punch end faces. We also 
sired by using a longer or shorter binding size harden the punch and leave the die left enough stock for surface grinding, 
screw. 

I use a No. 28 Woodruff cutter for A s 
making the slots in the bar and turn the \ 
cutters to suit, after which they are drilled _" 

_?, Cast Iron ot i= 
k . ‘o_¥ 
a ; : 
Se o Cl, 15% ™” _ 
‘ » K 5 ) 
—_ 
, 
” — ry = 
_ 13% >| 
= ’ ; IO 
: ‘-- = — 
NOVEL BORING-BAR AND CUTTER SCHEME ; _ Hicle Cut through 
~—1 oe = Pattern to Size of 
by a jig, and then split, one side being _- pees . —_——— Dowe 
unch » r — 
tapped and the other half left the size of 0), [ q ) 
. poli8 ux ; 
the screw and countersunk for the taper 2 Feat "] - 
- , . : ¢ ° 3 on Shoe 
head, The bar is also drilled with a jig Gost Bren hs = i 
causing the hole to line up perfectly with - , 
the holes in the cutters. At the first =. a : wt 
>, 2 Top View 
glance one would say that under pressure * : wy > 
in cutting with a bar of this kind, the cut 
ters would be inclined to rock in their ‘ 
, Die Face Finish Toy 
seats. On the contrary, the screw holds 
them rigidly and they work very well. I 7 | % ) } | | 
make the cutters of high-speed steel and . , 
plug the holes when hardening to pre- iy _ wn | 
- : “ Finish Bottom 
vent them from cracking. FIG, 3 Side View , — 
C. W. Putnam. THE DIE 
. . 4 A 
A Sectional Die 
cae M = 

There are a great many dies which 5 
could be made in no other way, especially ial , 
large blanking and forming dies. Fig. 1 % | ) 
shows the blank made of tin plate. L \ 

The blank has to be very accurate, It 1s > 

7 cation of Punch Shank - y 
must be parallel, square, both ends dupli- _ Mes =. oy ~ 
" -_ 
cate, and the holes perforated in exactly a Cast Iron rs, | 
the right location, parallel with either edge. ’ ' an | 
: - . key 8 ‘J 
In order to do this successfully in re- im : x —— 
* on = > < 
gards to locating the holes you will no- 2 10% , Z 
és 
; b 
f Nig \ M.S, - 
WT) FIG. 41 p View S 
“— y — 
6 7 FIG. 6 
= < - 19% > End Elevat 
! . ' 
i ——_ T T 
~ ; « D, Red | 
FIG. I. THE BLANK . ne, = i | 
aK My ) - 1) 
tice at Fig. 2 that the die only cuts on — ] : t en = 
three sides, the front and the two ends. L . ——_. 

The sheets of tin are large enough to FIG. 5 Side View 

make four blanks. We first feed the THE PUNCH 


blank in io the die far enough to trim soft. As the die wears, pene the die in which would be about 0.020 in this in 
the edge; this also perforates the holes, and shear the punch in again, or vice stance, to allow for the two sides and 
and countersinks two of them. The versa, if you harden the die. This method about o.o10 for the bottom and ends. 

next feed completes the blank. Fig. does not apply in all cases, and it would The side cutting face, when finished, 
2 shows the blanking die. Fig. 3 is mot be successful for the job shown. was 13% inches long by % inch thick. We- 
a side elevation. Fig. 4 is a top view of In the die shown both the punch and allowed about 3/32 inch in length and 
the punch, Fig. 5 a side elevation, Fig. . die are hardened. The die is very hard 1/32 inch in thickness for finish, and found 
6 an end elevation. In making a die to and the punch drawn somewhat softer, it to be enough. Of course you would not 
need to allow this much for grinding only, 


cut tin you must use more than ordinary but not soft enough to file 








but you have to allow for warping and 
shrinkage. 

Dies made in this way are very durable 
and practical, for if a part gets broken you 
do not have to throw the whole job away. 

The output of this die is 7000 per day, 
which I think.is very good, considering 
Mason 


thé size of the blank -. < 


Tools for Séulng Shafts when 
Drilling Holes Crosswise 


Many machinists think, when they have 


























FIG. 2 


SETTING SHAFTS WHEN DRILLING 


HOLES CROSSWISE 


TOOLS FOR 
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a hole to drill through a shaft at right 
angles to its axis, that there ought to be a 

jig, or fixture to help them get it through 
Some ma- 

contrivances 


with some degree of truth. 
chinists have made various 
with this end in view. 

The accompanying sketches illustrate a 
couple of these tools noticed in different 
shops. 

Fig. 1 shows in section a shaft lying on 
the T-slot of a platen with the setting de 
use this de- 


vice beside it in elevation. To 


vice, the scriber is set, by a scale, at a 


distance from the edge a equal to the 
radius f th shaft to be drilled. The 
ber carrier is then secured in the top 

f the device, by the wing nut 3b, the 

irled nut at the top is loosened, and the 


riber lowered till it touches the shaft at 
the center dot, 


tightened up 


when the nurled nut is 


[he tool from which these 
for 


sketches were made was designed 


up to 4 inches in diameter 
I 2 shows a toolmaker’s surface gag 
fitted to it. In 


approximately to the 


Fig 
with an attachment use 
the scriber is set 
listance required, then the screw which is 
shown directly beneath is adjusted till it 
touches the shaft. The shaft is rotated till 

applying the gage on either side it 
reads the same. Cyclo. 


B—England. 





A Duplex Rotary Planer 


[he photograph shows a duplex rotary 
planer which I designed and constructed 
at the works of the National Meter Com- 
pany in Brooklyn. This planer is used for 
machining the gray-iron bodies of large 


water meters, fish traps and the flanges on 


January 3,-1907. 


in ratchet wheels and turn nuts on long 
screws with the aid of trains of miter and 
spur gears. The screws on which the nuts 
act are attached to the front of the bed 
with brackets. Graduated wheels above 
the gear casings show the movements of 
the heads in sixty-fourths of an inch. The 
quadruple levers or pilot wheels engage the 
mechanism for locking the heads in place. 
The vertical levers connect with friction 
clutches for starting and stopping the 
spindles, each of which may be stopped 
instantly and independently in any posi- 
uon for handling the tools. The spindles 
are made of gray iron and they run in 
gray-iron journals. The main journal 
bearings are conical, with an angle of 90 
degrees, their largest diameter being 12 
which is behind the flanges to 
which the tool heads are attached. The 
rear bearings on the spindles are straight 
and are four diameter. The 
journals for these bearings are split and 
tupered outside to permit adjustment with 
the aid of the nuts on either end of them. 
The main journals are solid and are driven 
into the heads and held in place by nuts 
Che adjustment 


inches, 


inches in 


fitted to their rear ends 
of the bearings in these journals is ac- 
complished with the aid of nuts which are 
fitted to the rear ends of the spindles. 
Motion is transmitted to the screws in the 
slides on the tool planetary, 
worm and bevel gearing, which provides a 
steady feed. Three change gears provide 
feeds of 3/64, 1/16 and % inch per revolu- 
tion of the spindles. The travel of the 
tool slides is controlled by levers project- 
ing from the front sides of the tool heads. 
The tool slides may be stopped or may be 
direction to or 


heads_ by 


made to travel in either 

















A DUPLEX ROTARY PLANER 


pipe connections. Both of the connection 
tianges on the fish trap and meter bodies 
are machined simultaneously, and the feet 
and upper flanges on them are machined 
in like manner. The flanges on the spigot 
and bell-pipe connections and flanges for 
wrought-iron connections are also 
machined two at a time. The machine has 
a capacity for machining surfaces up to 36 
inches in diameter on pieces up to 48 inches 
in length. The machine is 16 feet long 
over all and the length of the bed is 13 


pipe 


feet. 
with the horizontal levers, which engage 


The heads are moved along the bed 


from the center by pushing the levers so 
that their drop locks spring into a cor- 
responding notch. When the drop locks 
of the levers are thrown into the central 
notch, the power feed is thrown out and 
the tool slides can. be brought to any po- 
sition with the aid of crank handles, which 


are on the rear side of the tool heads. 
When in action the rcughing cuts are 
taken toward the center, and when the 


ends of the cuts are reached, the heads 
are loosened and advanced a sixty-fourth 
or a thirty-second of an inch; then they 
ere again locked in place and the levers 
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zre thrown over to feed the tools outward 
for the finishing cuts. 

The massive construction of the spin- 
dies and all other parts of the machine 
prevents chattering of the tools, and there 
is no jerking or jumping when the tools 
begin and leave heavy cuts where there 
are gaps in the surfaces to be machined. 
This machine easily and constantly turns 
out the class of work the 
rate of 3 to I as compared with a vertical 
turning mill, without more exertion on 
the part of the operator. The fixtures 
for holding the work are attached to the 


The 


platens are moved apart to suit the size 


mentioned at 


two platens in the center of the bed. 


of the large fixtures, and one platen is 
used for holding the smaller ones. 

When I designed this machine I only 
made did take 
time to make an assembled view or study. 
The photograph, which was taken after 
the completion of the machine, afterward 


detail drawings and not 


cid duty as a study in connection with the 
detail drawings, to which I made 
additions for building longer machines for 


some 


machining long pipes and structural col- 
umns. On addition 
to the facilities for moving the heads along 
the bed by hand, arrangements were made 
tc move them with power for long dis- 
tances. These larger machines were built 
in the shops of the Fish Machine Works, 
Mass 
H. E. R. MAnBRAND 


these machines, in 


in Worcester, 





A Counterbore Using Interchange- 
able Cutters and Pilot 
Bushings 


The blue-print shows a counterbore 
which was designed for using interchange- 
able cutters and bushings 

The bars are slotted as for the 
cutters, and the cutter is locked in place 
by the hexagon nut which has a beveled 
shown to fit 


usual 


seat formed m one end as 








OUNY 
over the shoulder on the cutter. The nut 
is made a close fit on the bar and as it 
is screwed down on its seat on the cutter 
it locates the latter centrally. Any size of 
bushing A may be placed on the tit and 
held in place by washer B and screw C. 

To turn the the cutter 
when making, the cutter is placed in the 
slot upside down and the nut is also 
turned upside down and screwed tight 
against the cutter. The bar is then placed 


shoulders on 


on centers in the lathe and the shoulders 
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turned. The tit end of the bar is counter- 
sunk in the screw hole for this purpose. 


M. H. BALL. 





Some Bending Tools 


These tools were designed and made in 
our shop to bend the roll and wings on 


> 


og 


scale and calipers and, if he be a first-class 
workman, the hole will be a close approx- 


imation to the size called for. However, 
three holes bored by the three men would 
not be the same size 

Repair shops or shops doing a large va- 
riety of work cannct afford to have the 


large number of gages necessary to cover 



































FIG. I. THE BLANK AND THREE BENDING OPI NS 
16-gage half-hard sheet-brass blanks to , 
the forms in Fig. 1, where the nk and | 
three operations are shown 
. . , | 
Fig. 2 shows the die in plan and eleva 
tion. The groove 4 ymbination with 
the punch 4 (Fig. 3) produces the first : 
bend shown at C (Fig. 4). For this opera os geal 
|| | | 
| 
| \ | | 
| | 
| | | | 
lls 
S | 1} 3] A A 
ii | if eo 
_ | ie inal 
| Fi¢ 
i / 
LIA B = 
\A B Ss ) 
\ b™ 
— f ” —— 
FI c FIG. 4 FIG 
HE RENDING TOOLS 
tion the blank is put up against the stop the wide range of sizes that ) 
S. The second bend D (Fig. 4) is made by their work, and it is not at all agreeable 
the punch B (Fig. 3), and groove B (Fig o hear Tom, that pulley you bored two 
2), a mandrel of the rrect size being ind fifteen-sixteent the ot lay i3 
ised t r] the bras nd, 1 Dp back; it little too small’ r what is 
Worse T] p l] ( b red Ss ) lo se 
| ] th: t \ n k ep i ight, nd ire 
ire 
o te } sh 
gi hed 
EB 4 ATE ND 
ry | i H AF ( AND KEY rock 
| ¢ ‘ 
> So ite have the makers of stee 
‘ ‘ 
} haft wand steel key stock become that 
“sv me may use short pieces as gages which 
— } e 
quite accurate enough for ordinary re 
L ae iir work, and fact we have just such 
—— i ie t pieces of shafting and key 
tee] for th very purpose 
ioe : , , Quit W nach part, say 
S’ (Fig. 2) holds the winged end the * = 1 pare, say a 
i : . ' p Y, a gear, is returned as 
lank down while the sece end is being ‘* A : is 
: : “ae mane _ too small, and as ordered such or such a 
made. Fig. 5 shows the punch and die : 1 
- 2, | nanswerable argument !s 
for bending the wings. There is spring d 1 chafti 
; ‘ , ‘ te sip a ¢ rt standar snattin 
ejector in the die to throw the work out : he : , & 
: : : aie | hr I too sm: ] 
when the punch recedes H. E. Strunk 
—— ——— I I COU! IN¢ 
Ts fc ‘ = 
Job-shop Gage; imusing, 12 it were not so 
xpens ry to make workmanlike 
When Tom, Dick or Harry is told to bs b he meager information— 
bore a hole to a certain size and no stan- and mis 1ation—sometimes furnished 


dard gages are at hand, he resorts to 


a repair shop by some backwoods mechan- 
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ic. We were called upon not long ago to 
make a special coupling; we had the old 
coupling—which was worn so badly that 
it could not well be measured—and two 
pieces of wire, one said to reach around 
the engine shaft and the other around the 
line shaft. We did the job and the only 
“kick” was at the price which our cus- 
tomer thought should have been the same 
as for a standard coupling. 
PISTON AND OTHER FITS 

We regularly make piston rings and fit 
them with the piston and a pine stick, 
which is supposed to be the length of the 
cylinder diameter, 

The sort of work that 
though is that which calls for a certain 
size a “little scant” or a “little full,” as if 
one man’s “full” or “scant” is the same as 
another’s! We once had a good mechanic 
become quite indignant because we re- 


RING 


worries one 


quired exact figures instead of “a little 
full,” in making a crank pin to be a shrink 
fit in a Corliss engine crank. 

Repair SHopP 





The Unequal Shrinkage of 


Castings 
Che patternmaker sometimes gets a 
bad “set-back” for wmiscalculating this 


important detail of his work, when in 
reality, the mistake, if it can actually be 
called a mistake, was made in the foun- 
dry. Not that it is always possible to 
foresee the result of this process, but that 
the foundry could, without doubt, avoid 
some of these so called mistakes by a 
closer attention to the details of its share 
of the work. 

Having a long acquaintance with pat- 
ternmakers, I can safely that the 
average patternmaker will welcome any 
light, or what seems to be light, on this 
subject. And as knowledge comes from 
experience, usually the experience of some 
other fellow, I am giving these few ex- 
amples from my own experience, to en- 
courage those of my fellow craftsmen who 
may be, temporarily, under the displeas- 
ure of the “old man,” by reason of some 


say 


alleged error of this kind. 

If I can disperse the gloom, and cause 
the “frost” to disappear, I shall expect to 
receive at least a smile, in return for my 
efforts. 

A PATTERN FOR A GRADUATED 
LEVER 


MAKING 


In the early eighties I was employed by 
a firm engaged in the manufacture of 
steam, water and gas fittings. The super- 
intendent conceived an idea for lessening 
the cost of safety-valve levers, which had 
always been made of bar iron, shaped up 
by the blacksmith, and graduated by first 
marking two or three, say for fifty and 
one hundred pounds, by actual trial, then 
dividing the space between the two marks 
into five equal parts, and using one of 


these parts as a unit to carry the grad- 
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uations below fifty, and above one hun- 
dred pounds. 

Having one lever graduated in 
way, all others of the same size were 
marked from the first one. The super- 
intendent proposed to make them of 
malleable iron, from a pattern which was 
to have the notches that had always been 
filed in the wrought-iron lever, located and 
the figures denoting pressure cut in. Thus 
the levers were to be all finished by the 
foundry, except the drilling of the two 
holes for the bolts by which they were 
connected to the yoke and spindle of the 


this 


safety valve. 

WHAT SHRINKAGE SHOULD WE ALLOW ? 

When the first pattern was ready to 
graduate, the question of shrinkage came 
up, and upon canvassing the pattern shop 
for information on this point, it was dis- 
covered that all patternmmakers did not 
allow the the amounts 
varying from one-eighth to five-sixteenths. 

It was finally decided to finish up one 
pattern without the graduations, and send 
it to the foundry with instructions to 
make eight or ten castings, and to return 
the pattern for comparison with the cast- 
ings Chis 
a rule of our own for the shrinkage. 


same _ shrinkage, 


would enable us to establish 


SLIGHT VARIATION IN FIRST LOT 
In due time the castings were received, 
and they varied a little in length. The 
pattern was a little more than three feet 
varied less than 


average 


the castings 
one-eighth inch in length. An 
casting was selected; after drilling the two 
pin-holes it was tested out in the old 
way, and the pattern was cut and figured. 
It having been suggested that unless these 
holes were drilled from the notches, and 
always at the same distance apart, the 
valves wouldn’t register correctly, it was 
finally decided to put the two holes in the 


long, and 


pattern also. 

Having an order waiting, and the pat- 
tern completed, it (the pattern) was sent 
to the foundry with instructions to hurry 
the work. In the meantime the other 
sizes of patterns were got under way, 
using the shrinkage as determined by the 
casting received from the blank lever. 

CONSIDERABLE VARIATION IN SECOND LOT 

When the first order of finished levers 
was received, the superintendent brought 
one of the castings into the pattern shop, 
and there short, but very warm 
conversation between him and the fore- 
man patternmaker. The superintendent 
had a great flow of language and did 
himself proud upon this occasion. After 
he had eased his mind and gone out to 
have some more of the levers sent in that 
the foreman might see for himself how 
much he didn’t know about shrinkage, 
the foreman came to my bench, for I, as 
you have probably already guessed, had 
made the pattern. Laying down the 
sample casting he pointed out that I had 
made an error of nearly half an inch in 


was a 
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the length. I reminded him that, as he 
had measured the pattern himself before 
letting it go out of the shop, he should at 
least share the blame and to ease the blow 
I suggested that he send for the pattern 
and see if it was possible that he had 
made a mistake in measuring it. 

When the pattern was received we very 
quickly found that it was just what we 
had decided to make it. The superin- 
tendent having now cooled off, he sug- 
gested that we had better make another 
pattern, using the latest castings to cor- 
rect the length. 

In order to obtain more accurate results, 
it was proposed by him that we should 
look over the entire lot and thus establish 
a good average. In following out his in- 
structions in this respect, a difference in 
length (the pattern was between 37 and 
38 inches long) of nearly three-quarters of 
an inch was found. 

Shortly after this I had removed to 
B ,and was engaged in making a pat- 
tern fora large sprocket wheel. The fore- 
man had been very explicit in his instruc- 
tions as regarded shrinkage, explaining that 
as the circumference must be exact, in or- 
der to divide into spaces which should fit 
the pitch of chain to be used, and error in 
shrinkage would render the casting use- 
less, and the pattern shop (a jobbing 
shop) would have to make the loss good. 

The pattern was so made that the cir- 
cumference divided into, say, twenty-nine 
spaces of four inches each, the four-inch 
space being taken from the ordinary one- 
eighth-inch shrink rule. As the shop had 
orders for more patterns using this same 
chain, it was proposed that the castings 
should be carefully tested, to prove the 
For this test a piece of stutf 
made in the form of a triangle, 
of such proportions that if 24 inches 
were laid off on one side (the base), 
and lines were drawn across the piece 
at right angles with the first side, 
the space between these lines on the op- 
posite side would measure 24% inches. 
[his piece when cut to such a length that 
the hypotenuse represented the diameter 
of pattern, had the base of a length which 
we fondly hoped would be identical with 
diameter of casting. 


shrinkage. 


was 


MOLDER KNEW WE WERE MAK- 


A TEST 


WHEN THE 


ING 

The foundry being in the same block 
with the pattern shop, it became known to 
the molders that we were to test this cast- 
ing for shrinkage, and when the test was 
made, the casting was found to be exact 
when measured in line with the arms, but 
was slightly flattened between the arms. 
Was this result the effect of the molder’s 


previous knowledge of the test to be 
made? 
One more example and I will close. 


We were getting out patterns for some 
heavy flanged pipe. On the order was an 
item of four pieces about seven feet long 
of 14-inch pipe the walls of which were to 
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be 114 inches thick and the flanges propor- 
tionately heavy. The pattern was made 
with an allowance of one-eighth inch per 
foot for shrinkage. 

Of the four castings no two were of 
the same length, the extreme variation be- 
ing nearly one-half inch, and the longest 
one of the lot almost exactly the same 
length as the pattern; when measured be- 
tween the flanges over all it was actually 
longer than the pattern. 

A cold swept the 
shop after the report of the finishing de- 
partment as to the length of these castings, 
it being quite evident that the pattern was 
too long. The patternmaker admitted that 
this seemed to be true but pointed out 
that he could hardly be expected to furn- 
ish a pattern which would produce more 
than one length of casting. Then the tem 
perature the 
“greatest depression” moving off toward 
the foundry. 

The specifications explicitly stated that 
“all dimensions of length must be exact,” 
and that “all flanges must be spot-bored 
on the back side for bolts and nuts.” 

We obtained permission from the cus 
tomer, to substitute facing for 
ing,” 
tered so that 


wave over pattern 


began to rise, center of 


“spot-bor- 
then the length of pattern was ai- 
face to face of the flanges 
was five-eighths of an inch plus the finish 
over the desired length of the piece while 
between flanges it was made one-eighth 
inch less than the finished length. 

The second lot of castings 
length not over an eighth of an inch and 
the shrinkage was from three-eighths to 
half an inch. 
to be turned off both sides of the flanges, 


varied in 


There was a lot of stock 


but having already received the customer’s 
permission to finish the back of the flanges 
in this way we were, at the cost of the ex- 
tra work in finishing, able to use all of 
the second four. What caused the varia 
tion in length of the first four castings? 

While I do not wish the reader to think 
that I always hold the foundry to be re 
sponsible for variations in size (shrinkage, 
if you prefer the term) of castings when 
made from one pattern, don’t you think 
that it is unreasonable to blame the pat 
ternmaker for such results? 


F. W. Barrows. 





Tempering Steel with Cyanide— 
Specialist versus the All- 
round Man 


I am much interested in the articles on 
the use of cyanide for hardening. The in- 
discriminate use of cyanide is undoubtedly 
a dangerous practice, but in the hands of 
an experienced man it wil! help one out of 
quite a number of hardening difficulties. 


TROUBLE WITH SMALL TAPS 


Some little time ago we had consider- 
able trouble with taps 3/16 


diameter. These were used in tapping 


some about 


thin, but tough steel which had previously 
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been punched to tapping s is it could 
not be drilled The taps when in-use 
broke often, and th vachine-shop fore 
man, who was rather severe on hardeners 
in general, made remarks that were any 
thing but polite. We tried letting the taps 
down again, but they were inclined to be 
soft, and the metal was so tough that 


after tapping a half-do the top ot 


the tap was worn away 


\ HARDENING MIXTURI 
We then tried a hardening solution, and 
were quite satisfied with the result as the 


taps could be hardened without any tem 
We have used the bath 


number of 


pering whatever 


on quite a larg jobs, 


a 
The bath 


since 
with good results used may be 
of interest to your readers. It consisted 


of 1 pound of cyanide, 6 pounds of salt 


ounce 


peter, 2 pounds of common lime, 4 


of permanganate of potash to 15 gallons of 


water. 
ENGLISH MECHANICS 
\s regards the spe cialist and the all 
round man, in this country the rule ha 
been for a lathe hand or turner and a 
bench hand or fitter to stick to these 


trades, all along, but | know quite a num 
ber of expert mechanics who can make a 
iss of 


most creditable showing on any cl: 


work in engineering-shop practice. In a 


29 
to the satisfaction of the new control; you 
cannot ind being wwn anything about 
your specialty and i1row up the job if 
you are given tim \ foreman should 
have an all-around machinist’s education 
so that in be illed upon in emer- 
gency 

EXPERIENCE GAINED IN A SMALL SHOP 


I have in mind a small shop where I 


The 


shop hand 


served pat of my apprenticeship 


cran as. sted of all the 


arour d the job, and, the foreman shout- 


ng Heay H away we carried the 
load to where it was wanted. We never 
knew what the next job would be nor 
wher was going to me from, and the 
work was anything from machine tools to 
well boring, but on looking over the men 
who received the training in that shop I 
find that witho exception they are all 
doing well and are in positions of trust 
as toremen or shop superintendents 
B , England LLARDENER 


Locking Device for Boring-bar 
Support 


A rapid device for locking a support for 
a boring bar is shown in the accompany- 
ing drawing 









































shop where I worked a position was to be A is a steel sleeve with a spiral cut on 
filled and the foreman miller was offereJ the end and slotted to the length shown, 
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LOCKING DEVICE FOR 


th his own de- 
wut his answer was: “What do 
No doubt by this 
that the 
He was a crackerjack 


the job to carry along wi 


partment, | 


I know about turners ?” 
} 


time he is regretting the 


statement lost him 


money 


on the miller, but afraid to branch out. 


TRIALS OF THE SPECIALIST 

The danger of being a specialist lies in 
the fact that you may lose all confidence 
on all but one job, and on that one get a 
swelled head. When change of manage- 


ment comes around your job is not quite 


BORING-BAR SUPPORT 
through which passes the bar B contain- 
ing a pin beveled to conform to the spiral 


on the sleeve The whole is contained in 


the saddle C into which is fitted the 
support at DVD. 
The arrangement is shown in locked 


position. To release, the bar B with the 


lever is turned so that the pin will travel 
along the slot in the sleeve, permitting the 
support to be withdrawn and dropped down 
taken from 


G. L. 


out of the way when work is 


or put on the machine. 
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CONDITION OF INDUSTRIES IN NEW JERSEY 





Wages—Hours of Labor—Cost of Living 





New Jersey, being one of the oldest and 
manufacturing, 


most important States in 

having a very large proportion of her cit 
izens engaged in industrial establish 
ments of almost every conceivable kind, 


is of especial interest so far as wages, 
cost of living, ete., are concerned. There- 
fore, the following figures from the report 
of Winton C. Garrison, chief of the State 
bureau of statistics, are worth noting. 

Garrison’s report shows that 
there are 2018 manufacturing establish- 
ments in New Jersey. Of these, 1197, or 
59.3 under corporate man- 
agement, and 40.7 are 
controlled by private firms or individual 
The report says that the corpor- 


Chief 


per cent., are 


S21, or per cent., 


owners 

ate form of management of industry is 
steadily growing in favor, the rate of in- 
crease averaging about 1.6 per cent. for 


each year since 1902. The capital invested 
is $521,099,460. 

The report shows the average number 
of persons employed during the year in 
the 2018 establishments to have been 239,- 
113, of whom 173,850, or 72.7 per cent. 
are males, 58,897, or 24.0 per cent. are 
females, and 6357, or 2.7 per cent., are 
children of both sexes under 16 years of 
age. 

The total paid in wages by all indus- 
tries was $116,805,243, which does not 
include salaries of officers, superintend- 
ents, managers, etc. The average yearly 
earnings for all industries is $488.49; in 
1904 the average yearly earnings per em- 
ployee was $470.47; the increase of yearly 
earnings is therefore $18.02, or 3.8 per 
cent. The industries showing the highest 
average yearly earnings of wage-workers 
are: “Brewery products,” $849.37 and 
the manufacture of “varnishes,” $736.59. 
Of the eighty-nine industries presented, 
eighty show increases in the earnings of 
labor, and only nine show decreases. 

Taking males, females and young per- 
sons together, for all industries, the table 
shows that 36,714, or 13.9 per cent. of the 
total number are paid less than $5 per 
week; 57,843, or 21.9 per cent., are paid 
wages ranging from $5 to $8 per week; 
86,801, or 32.8 per cent. are paid wages 
ranging between $8 and $12 per week; 
76,608, or 29 per cent., are receiving wages 
ranging between $12 and $20 per week, 
and 6361, or 2.4 per cent. of the total num- 
ber, are in the classes receiving over $20 
per week. 

The table of working hours shows that 
1065 men employed in the production of 
“pig iron” work 12 hours per day, 2287 
others employed in different in- 
dustries work an average of 10.50 hours 
per day, and 45,456 wage earners of both 
sexes report working 10 hours per day. 
Twenty-two establishments engaged in the 


several 


production of “metal cornices and sky- 
lights” show average working hours of 
8.40 per day; in the manufacture of 
women’s and children’s underwear, twenty 
establishments report an average work- 
day of 8.20 hours. All other establish- 
ments report working time ranging from 
a fraction more than g to a fraction less 
than 10 hours per day. 

Three. hundred and sixty-seven estab- 
lishments are reported as having run 
“overtime” during the year, in order to 
keep up with the demand for their pro- 
ducts, the busiest in this respect being the 
manufacture of various types of “ma- 
chinery.”’ 

he total number of miles of railroad 
within New Jersey was 1,632.24 in 1906; 
in 1905, there were 1628 miles, an increase 
of only 4.24 miles during the year. The 
number of workmen employed in all ca 
pacities was 42,702, in 1906; in 1905 the 
number was 38,000, an increase of 12.4 per 
cent. 

The average wages per day is $1.98 in 
1906; in 1905 the average was $2.06, an 
apparent falling off of 8 cents per day. 
The average yearly earnings per employee 
is shown by the report to be $563.40, as 
against $610.46 in 1905, a decrease of 
$47.06. This falling off in average daily 
and yearly earnings is, to a large extent, 
accounted for by the fact that the average 
number of days on duty during the year 
1906 was 285, against 296 in 1905. 

The report presents, in a series of tables, 
the retail prices for a selected bill of 
goods that includes the ordinary standard 
table supplies for families of average 
means. These prices were obtained from 
old-established dealers in all parts of the 
State, and apply in all cases to the month 
of June. 

This inquiry has been made annually 
from 1808, the purpose having been to 
show the varying efficiency of the wages in 
procuring the ordinary fundamental neces- 
saries of life, it being a self-evident fact 
that the value of wages depends not on 
the sum of money earned, but on its pur- 
chasing power. 

The report says that the figures show 
that the cost of living, so far as the plain, 
ordinary table supplies is concerned, has 
advanced an average of 4.6 per cent. for 
each year since 1899. The largest increase 

12.9 per cent.—occurs in 1904, when 
there was a considerable expansion in the 
prices of flour and meats, which fell off 
again to nearly normal figures during the 
two subsequent years. 

Averaging annual earnings show an ad- 
vance of 6 per cent. to have taken place, 
as against 4.6 per cent. increase during 
the same period in the cost of these sup- 
plies. The difference, however, between 
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the increase of income and outlay is 1.4 
per cent. in favor of the former. 

The report says that this comparison by 
no means proves the advance in wages to 
have exceeded necessary expenditures for 
the general requirements of life; the small 
preponderance of earnings referred to 
above will probably disappear in the in- 
crease of house rents, cost of fuel, and 
many other requirements of personal and 
family use. 





Japanese Government Buys Steel 


Works Equipment Here 


Contracts are being placed here for the 
equipment of huge steel works which the 
Japanese Government is to operate under 
the name of the Imperial Steel Works on 
the island of Moji. The contracts are be- 
ing handled through the New York offices 
of the three Japanese contracting firms of 
Mitsui & Co., Takata & Co., and Okura & 
Co., who are acting for American manu- 
facturers. 

The Japanese plant will entail a cost of 
about $10,000,000. The orders for equip- 
ment so far call for two bar mills, tube 
mill, blooming mill, rolling tables, fur- 
naces, cranes, arid a general line of steel- 
making equipment. 

In addition to furnishing the equipment 
for the Imperial Steel Works, Americans 
will also ship a general line of machinery 
for a big lead mill and a complete outfit 
for a tin-plate mill, which private Japan- 
ese interests are to construct in the vicin- 
ity of Kobe. 





Grinders 


Plain and Universal’ 


The accompanying half-tones illustrate 
two machines forming part of a line of 
plain and universal grinders of recent de- 
sign. 

In designing these machines, a rigid bed 
has been provided, cross-webs being 
placed to tie the sides firmly together; and 
the construction of the table mechanism is 
such as not to require a removable front 
plate. When it is desired to take out any 
of the internal parts it may be done by 
running the table over to one end of the 
bed. The ways provide ample bearing 
surfaces and are provided with automatic 
oiling pockets. 

THE TABLE 

The table is driven by worm gearing 
and the adjustable dogs which regulate the 
travel are so arranged that the table may 
be run past the reversing lever without 
the adjustment of the dogs being changed. 
The swivel table turns on a central pivot 
and is clamped at both ends firmly. The 
reversing mechanism is mounted in a 
bracket bolted to the outside of the ma- 
chine, where it may be easily oiled; the 
bracket may also be taken off at any time 
if it is desired to clean the mechanism or 
inspect it for any purpose. 
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HEAD AND FOOT STOCKS 


The head stock on the universal ma- 
chine swivels on a graduated base and, 
like the foot steck, is gibbed to the side 


of the swiveling table, this arrangement 
permitting large 
providing a positive edge, so called, of suf 
ficient area to retain for a long time the 


wearing surfaces and 
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The 


take respectively 26 and 52 inches between 


manufactured. universal machines 


centers, swing work up to 9 and 15 inches 
in diameter, and will grind tapers up to 


1'2 and 2 inches per foot. The smaller of 


the two plain grinders receives work up 


to 5 inches in diameter and 31 inches in 


length, while the other is suited for work 

















FIG. I. 


alinement of head and foot stocks, both of 
which are secured to the table by clamp gibs. 
SPINDLE AND WHEEL 


wheel 


J he 


ened, ground and lapped, and runs in phos 


spindle is of tool steel, hard 


phor-bronze bearings of ample dimensions 
and provided with means for taking up 
he wheel is mounted midway be 
the 
wheels, the spindle may be removed from 
the stand by simply loosening two clamp 
nuts. 
Automatic 
plain and universal machines. | 
1 


wear 


tween bearings and, when changing 


fitted to both 


3y means 


cross feed is 
of this the wheel may be moved up to th 
work thousandth to 
thousandths of an inch at each reversal of 
the table attachments 
included the feed of the 
work is to size. Also a 
fitted for fine 


from \ of a two 


and automatic are 


for stopping 


wheel when the 


simple hand attachment is 
hand speed. 
OTHER FEATURES 
Universal back rests are included in the 
equipment these 
and each machine is provided with 


accompanying grinders 
a dia- 
mond tool holder located at the end of the 
foot stock so that the 


time be easily trued up in place. 


wheel may at any 
A pump 
of the 


machine bed for supplying an abundance 


and tank are attached to the side 


of water to the work. 


SIZES AND CAPACITIES 


Two sizes of each type of grinder are 


PLAIN GRINDING 


MACHINE 
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tlas Machine Tool Company, Taun- 
Mass. 


the 
ton, 





The Sandy Hook Coast Defenses 


Our account of the visit of the A. S. M 
E. to Sandy Hook, and what took place 
there, formed a part of the general report 
of the fall meeting of the society, and was 

I It will in- 


necessarily much condensed, 


terest many of our readers to read a care 
fully prepared description of what was 
] which description we find tn 
»f the Scientific 
is as follows: 

The United 


Government to the members of the Amer 


n tnere, 


SCC 


the columns American, It 


invitation by the States 


ican Society of Mechanical Engineers to 


+1} ‘ ' “rea 11 
pay a visit to tna most sacred of all 
Government reservations, Sandy Hook, 
was a greatly appreciated courtesy to one 


influential 
The in 


most distinguished and 


bodies in this country. 
with 


was extended in connection 


- 


convention of the society, and, 


l, the Government treated its 


nally well, $8000 being 


the 


ruests except 


ui } 


propriated for 


ap 


practical exhibition of 


the working of the many elements of de 


tense in the way I guns, m'nes, mortars, 


h render Sandy Hook one of 
formidable of our se de 


hundre 


icoast 


fenses. The seven guests of the 


] 


Government were taken down to Sandy 


Hook in a special train of ten c and 


the 


ars, 


first stop was made at the southerly 
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Fit 2. UNIVERSAL GRINDING MACHINE 

up to 8 inches in diameter and 44 inches end of the proving grounds for the pur 
in length. The former is suited for grind- pose of visiting the great 16-inch army 
ing tapers up to 134 inches per footandthe gun, the largest and most powerful rifle in 


larger machine for tapers up to 2 inches 
per foot. 


These grinding machines are built by 


existence, This piece is still mounted on 
the temporary trial carriage on which it 


was proved some two or three years ago. 











The gn weighs 130 tons and fires a shell 
weighing 2450 pounds with a velocity of 
slightly over 2300 feet per second, and an 
energy of about 80,000 foot-tons, over 600 
pounds of smokeless powder being neces 
Although 

is not likely that the gun will be dupli 


sary to secure these results 
cated, the piece will be permanently 
mounted at Sandy Hook, and will form a 
very valuable element in its defenses. It 
may be remarked in this connection, that 
the recent determination of the ordnance 
board to abandon the manufacture of guns 
of high velocity in favor of larger guns of 
low velocity, lends a new significance to 
the 16-inch gun, and if it should be de- 
cided to adopt for this piece the 2000-foot- 
seconds velocity, which is to be the service 
velocity of the future, the 16-inch gun 
will become in a sense rejuvenated, and 
may be considered to have before it a 
long period of future usefulness. Two or 
three hundred yards to the east of the big 
gun, the visitors were shown two targets 
representing the side armor, backing, an‘ 
framing of our latest armored cruisers 
and battleships, which have lately been 
erected for the purpose of testing their 
resisting power to the attack of modern 
shells. It was noticed that the targets, 
instead of facing the guns, have been buiit 
with their face at a sharp angle to the 
line of fire; and it was explained that this 
was done in order to test the resisting 
power of the armor when struck by shells 
delivered at an angle twenty degrees from 
the normal. As a matter of fact the ma 
jority of the projectiles which reach a 
ship strike her obliquely; comparatively 
few of them are delivered normal to the 
plate 

The visitors were next taken down to 
the massive concrete emplacements upon 
which the various guns which are sub- 
mitted for proof are tried out. 
rounds were fired at a velocity of 3000 feet 
per second from one of the largest type of 
6-inch rapid-fire guns mounted on a bar- 
bette carriage. The small interval of time 
before the shell struck the water, over a 
mile away, afforded a dramatic illustra- 
tion of what is meant by a muzzle velocity 
of 3000 feet per second. Then followed 
five rounds from a 15-pounder, semi-auto- 
matic, rapid-fire gun, and three rounds of 
shrapnel from a 3-inch field gun which 
were timed to explode above the water at 
about 1ooo yards range. As the shots 
were fired to leeward before a 35-mile 
gale, the sound of the exploding shells 
could not be heard, and the only evidence 
that the heavy rain of fragments was be- 
ing duly scattered was the appearance 
above the water of a little white ball of 
smoke, looking for all the world like a 
puff ball hanging in mid-air. Other tests 
at this battery consisted of the firing of a 
4.7-inch siege gun, mounted on a long re- 
coil carriage; and a 2.38-inch field gun; 
and ten rounds from one of the famous 
I-pounder pompom automatic guns, From 
the spectacular point of view, the most 


Here, two 
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interesting exhibition was the firing, with 
full charge, of a 10-inch rifle mounted on 
one of the Buffington-Crozier disappearing 
carriages. This mount, whose design is 
chiefly due to General Crozier, of the 
board of ordnance, who was present to 
receive the guests, is now the standard 


f mounting for all the heavy guns 


type 
of the United States coast defenses. The 
shell struck the water at a range of about 
24 miles, throwing high into the air a 
huge geyser of water. Richocheting, it 
took another great leap of fully a mile and 
a half, when it struck again, throwing up 
another large column of spray, before it 
finally passed out of sight. 

The party then passed on down the 
beach to the formidable fort known as 
Battery Richardson, where a large number 
of 12- and 10-inch guns are mounted on 
the Buffington-Crozier disappearing car- 
riage. After a 12-inch gun had _ been 
raised into battery, traversed, and _ re- 
turned to the loading position, General 
Murray, mounting the parapet of the em- 
placement, delivered an address in which 
he contrasted the best firing results ob- 
tained in target practice a few years ago 
with those of the present year. Five 
years ago the best results that could be 
obtained with the 12-inch gun were one 
shot in three minutes, and the percentage 
of hits was 50 at a range of from 4000 to 
4500 yards. During the intervening years, 
thanks to the 
control (that is, the method of locating 


admirable system of fire 


the target, and ranging the guns), the 
work of our gunners has improved so 
greatly that last year more than half of 
the guns fired made a record of 100 per 
cent. in hits, the range has been increased 
to 4000 yards, and the average time be- 
tween shots reduced to one minute 

The visitors then passed on down 
through the fort to another emplacement, 
where they were treated to an exhibition 
of sub-caliber target practice, in which a 
rifled tube, representing a I-pounder gun, 
is placed centrally within the bore of a 
10-inch rifle, and all the motions of un- 
closing the 
breech, sighting, etc., are gone through 
axactly as though a full-weight shell and 
powder were being used*. 


locking a breech, loading, 


Considerations of expediency prevent 
any detailed description of Fort Richard- 
son, and it must suffice to say that the pro- 
visions for the safe storage of the powder 
and shells, the arrangement of the lifts for 
bringing the ammunition up to the guns, 
etc., are thoroughly up-to-date and render 
this fort one of the most complete and 
formidable of its kind in the world 

All systems of defense of the entrance 
to the harbors include, in addition to the 
heavy guns for the attack for armored 
vessels, provisions for sowing thé chan- 
nels with the deadly submarine mine. The 

*In such practice the size of the target and 
its distance from the gun are reduced in pro- 
portion, so that the sighting is virtually the 


same as in full-caliber practice, an the 
mqrhemenesy of the men is much Improved. 
cd. A. M 
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submarine defenses of the Sandy Hook 
channels are particularly complete. They 
are arranged on the electrically controlled 
system, and have been carried out on the 
lines which have been illustrated from 
time to time in the various issues of the 
By this system it is 
possible to discriminate in the treatment 
of friend and foe. When a ship strikes a 
floating mine, an electrical contact is made 
which gives notification to the operator 
within an armored casement on the shore. 
If the ship be a friendly vessel, it is al- 
lowed to pass on; but if not, the operator 
immediately throws a switch and explodes 
the mine. 


Scientific American. 


From the mining casemate the visitors 
were next taken to the hidden mortar bat- 
teries, from the crest of which they looked 
down 60 or 70 feet into a series of huge 
rectangular pits, at the bottom of each of 
which were four short, massive, rifled 
mortars, capable of throwing a 12-inch 
shell to the extreme range of seven miles. 
For the benefit of the visitors, a salvo of 
four guns was fired with reduced charges, 
the guns having an elevation of about 
fifty degrees. At the word of command 
there was a reverberating crash, and in- 
stantly the eye was able to follow the sky- 
ward sweep of the four projectiles which, 
keeping the same relative four-square po- 
sition in which they left the muzzle of the 
guns, could be seen soaring into the blue, 
drawing together under the effect of per- 
spective, and diminishing until they were 
lost to sight. A few seconds later, after 
they had described a vast curve, whose 
highest point was a mile and a half above 
the earth, a cloud of spray thrown up 
from the ocean some three miles distant 
from the shore marked the point at 
which they fell. The exhibition closed 
with the firing of shells loaded with high 
explosive or with black powder, and the 
explosion of a powerful land mine. The 
latter lifted what appeared to be a veri- 
table mountain of sand, earth and broken 
timbers high into the air, and afforded a 
most impressive demonstration of the de- 
structive power of this, the most formid- 
able of all methods of attack. 





Remington Typewriter Christmas 
Bonus 


The eighth half-yearly distribution of a 
bonus to the most efficient employees of 
over ten years’ standing took place on 
Saturday, December 22, in the Factory 
Hall of the Remington Typewriter Works 
of Wyckoff, Seamans & Benedict at Ilion, 
New York. The number participating— 
269—was the largest since the scheme was 
instituted and $13,450 in gold was divided, 
giving $50 for the half year to each person. 
A similar distribution takes place each 
June. The following periods of con- 
tinuous employment were represented out 
of a total of 1700 employees: three men 
over 33 years, six men over 25 years, 


ae 
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thirty-nine men over 20 years, ninety men 
over I5 years, and one hundred and thirty 
one men over 10 years. The prizes and 
certificates for good suggestions adopted 
during the half year were presented at the 
same time. 


American Trade with the Levant 
and Its Possibilities 


We have received from Aris. Tsakonas, 
of 5212 Jefferson street, Philadelphia, 
Penn., a pamphlet on this subject, which 
he has prepared after years of technical 
and commercial experience in Athens. 

At the outset the author speaks of the 
influence exercised by the Greek element 
over the Balkan States, Turkey and Egypt, 
and shows by statistics for 1905 the im- 
portance of Greek shipping interests. He 
then tells how American goods are at 
present made known and disposed of in 
the Levant, the methods including direct 
correspondence with American firms, and 
the employment of American traveling 
representatives, or of agents in Europe. 

In describing the shortcomings of these 
systems he says that the first method sel- 
dom results in actual business ; one reason 
being that American firms in replying to 
inquiries, generally write im English, 
though occasionally in French or Span- 
ish, and also send matter printed in these 
languages none of which is understood by 
the people addressed, who, consequently, 
throw the catalogs into the waste basket 
and leave the letters unanswered. Also, 
the criticism is made that American let- 
ters are too brief and inexplicit to enable 
agents to give desired information to pros- 
pective customers. 

In regard to American traveling repre- 
sentatives the author states that they sel- 
dom speak any language but their own, 
and the same criticism is applied to Euro- 
pean agents or sub-agents doing business 
in the Levant. He cites various instances 
coming under his own observation of busi- 
ness lost through inefficiency of represen- 
tatives and states that agents without 
technical knowledge of the material they 
handle are a hindrance to American ex- 
port business. 

In conclusion two ways are suggested for 
developing trade in the Levant. One is the 
crganization in the Commercial Museum 
of Philadelphia of a Levant Department 
having for its object correspondence with 
that part of the world in Greek, the fur- 
nishing of drawings where necessary with 
offers of goods, the translation of catalogs, 
price lists, etc., into Greek, and the send- 
ing of an expert to the Levant every year 
or two to study the commercial situation 
there and report in detail upon its market 
conditions and requirements. The other 
proposition is a permanent exposition of 


manufactures and articles of commerce 
in Athens, this also to be a distributing 
center for catalogs and other printed mzt- 
ter in the Greek language 
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Strong Competition in England 
between the Suction Gas Pro- 
ducers and City Gas Plants 
—An Invention for Using 
Bituminous Coal in the 
Suction Producer 


According to a report from Consul Al 
bert Halstead, of Birmingham, the Eng- 
lish borough of Walsall has decided to re- 
duce the price of gas to manufacturers 
from 54 to 48 cents per 1000 cubic feet. 
The consul writes: 

A short time ago the Birmingham city 
authorities reduced the price of gas to 
manufacturers who use small engines to 
38 cents. The tendency throughout this 
section of England is for the price of gas, 
made either by local authorities or pri- 
vate companies, to be reduced to manufac- 
turers. This shows not only the trend 
toward an increasing use of gas for power 
purposes, but also a determination to meet 
the new and vigorous competition of the 
handy suction producer-gas engine plant 
and other modern methods of gas produc- 
tion in individual plants for gas-engine 
use, which has steadily grown in recent 
years. Already suction gas engines above 
15 horse-power have practically captured 
the field, and the effort now is to save to 
the local gas authorities and gas com- 
panies the field for gas engines of from 19 
to 15 horse-power. The manufacturers ot 
suction gas engines are in turn already 
preparing to meet the competition of the 
gas authorities. One difficulty that the 
manufacturers of suction producer-gas en- 
gines have had to meet is the fact that the 
successful suction producer-gas_ engine 
power plants, as now made, require pea 
anthracite or coke. 

A patent has recently been applied for, 
however, which the inventors, who are 
successful suction producer-gas engine 
plant manufacturers, believe will make it 
possible to use bituminous coal for suc 
tion producer-gas work. If this patent 
proves successful, there will be an imme- 
diate increase in the use of suction plants, 
because of the greater cheapness of bitu- 
minous coal in England 
this invention would be very important to 
many sections of the United States where 
anthracite gas producers are not practica- 
ble because of the cost of the fuel. The 
United 
States whose atmosphere is now black- 


The success of 


benefit to communities in the 


ened by coal soot that would result from 
the general use of gas engines need not 
be emphasized 


Safety of Concrete Structures 


There have been of late so many failures 
of concrete structures that the questions 
of what is the cause of these failures, and 


whether or not they can be avoided, are 
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becoming important. Our contemporary, 
the Engineering News, has paid consider- 
able attention to this matter, which comes 
especially within its field, and its conclu- 
sions are stated as follows: 

The observed facts impel the lay reader 
conclusion [hat rein- 
forced concrete is a dangerous building 
material, dangerous for unknown reasons, 
either (1) 


to one definite 


among which may be these: 
because safe methods of design have not 
yet been developed, or (2) because the 
commercially obtainable materials of con- 
struction are subject to unknown varia- 
tions which may produce fatal weakness, 
or (3) because the quality of labor em- 
ployed is not high enough to insure the 
safe construction of the design, even 
though design and materials be satisfac- 
tory, To this conclusion we are regret- 
fully forced to subscribe. We make but 
one reservation—namely, that if an inde- 
pendent engineer be employed to either 
work out the design, or to prescribe speci- 
fications and verify the design by them; 
and if further an independent engineer be 
placed in charge of the construction work 
to see that it is properly done, then rein- 
forced concrete construction is as safe as 
other types of construction. Under all 
other circumstances we believe it involves 
so much risk that it must be character- 
ized as dangerous 





Meeting of the Technical 
Publicity Association 


The Technical Publicity Association de- 
voted its meeting of December 20, at the 
Aldine Association rooms, 111 Fifth ave- 
nue, New York, to the subject of “The 
Value of Circulars and Printed Matter.” 
Frank Vreeland, art editor of the Amer- 
ican Printer, spoke of the commercial 
value of in typography, and 
Walter Gilliss, president of the Gilliss 
Press, New York, made some _ re- 
marks about limited editions. The com- 
panies represented at the dinner by 
members of the association, which is con- 
fined to those connected with the advertis- 


beauty 


ing departments of machinery-manufactur- 
ing industries, were as follows: Inger- 
soll-Rand Company, T. R. Almond Manu- 
facturing Company, Pope Manufacturing 
W. Johns-Manville Com 
pany, Yale & Towne Manufacturing Com- 
pany, John A. Roebling’s Sons Company, 
American Locomotive Company, General 
Electric Company, Patterson, Gottfried & 
Hunter, New York Edison Company, M 
H. Treadwell Company, Crocker-Wheeler 


Company, H 


Company, and A. §S. Cameron Steam 
Pump Works, and Lidgerwood Manu- 
facturing Company. The meeting devel- 


oped into an “experience meeting” and 


many of the members told of their 
methods and results with printed matter 
and circular letters. As usual at the 


monthly meetings, several new members 
were elected 
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A Movement for the Reconcen- 
tration of the Machinery 
Trades in New York 


The demolition of several buildings in 
the machinery section of lower New York 
has resulted in the scattering of machinery- 
building establishments that were formerly 
located in a reasonably concentrated man- 
ner, the present locations extending all the 
3attery up to nearly Twen- 





way from the 
ty-third street. 

The great Fulton building which is now 
in progress of the block 
bounded by Fulton, Church 
streets, and over the terminal station of 
the Hudson Company’s Hudson River 
tunnel, presents an opportunity for bring- 
ing these various interests together again, 
and a movement in that direction has been 
started by Francis H. Stillman, president 
of the Watson-Stillman Company. A 
meeting already been held, and a 
committee appointed to canvass the ma 
This com 


erection on 


Dey and 


has 


chinery interests of the city. 
mittee consists of representatives of the 
American Locomotive Company, the In 
gersoll-Rand Company, the Morris Ma- 
chine Works, the Machinery 
Company, the Prentiss Tool and Supply 
Company, the Watson-Stillman Company, 
the Railway Steel Spring Company, the 
Hooven-Owens-Rentschler Company, and 
the Franklin Boiler Works Company. The 
committee has prepared a circular letter in 
order to gather the sentiments of the 
trade, and while it would be premature to 
say that the success of the plan is assured, 
we understand that reasonable 
prospect of its going through. 

The connection of this building with the 
tunnels under the Hudson river makes it 
feasible to erect a warehouse for the dis- 
play of machinery in Jersey City, which 
would be distant not more than ten min- 
utes time from the office building. 

The building is to be of immense pro- 
portions, with capacity for taking care of 


Frevert 


there is 


an office population of 10,000 people. It 
will contain thirty-nine elevators and five 
restaurants,and have immediate connection 
with the subway and elevated railroads 
The plan is of such obvious importance 
and merit that it certainly deserves suc- 


cess. 





Delayed Freight Shipments 


At a recent meeting of the Leather 
Belting Manufacturers’ Association, C. O. 
Alexander, of Philadelphia, presented an 
address on “Delayed Freights,” a subject 
which is just now very much agitating the 
minds of manufacturers and business men 
generally ur 
boasted system of railway transportation, 
so far as freight is concerned, has become 
completely overwhelmed, and is less effi- 


The fact seems to be that 
il 


cient in proportion to the volume of busi- 


ness handled than was the freight trans- 
portation we had before the days of rail- 
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roads, when canal boats and wagons 
drawn by horses were the only means of 
transportation. 

Mr. Alexander gave figures to show 
that we are getting in the transportation 
of freight today an average of 61.61 miles 
per day, or 2.57 miles per hour, some- 
thing over half a good hour’s walk for 2 
man, and less than the rate of canal boats 
and stage coaches. This, of course, does 
not mean that trains run as slowly as this, 
but it does mean that there is so much 
delay at initial and transfer points that 
the result is as given. One of the rea- 
sons for this, Mr. Alexander says, is the 
desire on the part of certain roads to 
hamper and embarrass rival roads, in the 
doing of which they seem willing to tie 
up freight indefinitely, to the great loss 
and injury of shippers. This subject is 
receiving increasing attention, and it is 
evident that shippers of freight generally 
are becoming intensely dissatisfied with 
present conditions. To say nothing of the 
specific losses that occur by reason of 
these delays, it is pointed out that the in- 
terest on the value of all goods in transit 
amounts to an enormous sum, and that 
this sum is largely augmented by the un- 
reasonable delays that are taking place. 

It can hardly be expected 
that the railroads should be able to ex- 
pand their facilities rapidly enough to 
fully meet the present unprecedented de- 
mands upon them, and we suppose no one 
does expect them to do so. But there are 
distinct charges of intentional delays, and 
it is claimed that, instead of endeavoring 
to provide for the probable increase of 
business which has now come, some roads 
put off ordering new equipment to the last 
possible moment. Shippers exasperated 
by long delays can scarcely be expected to 
have much patience with such doings 


reasonably 





Toolmakers and Machinists 





It ought to be remembered, perhaps, 
that there is about as much difference be- 
tween toolmakers as there is between 
machinists. Every sort of man who can 
operate any kind of a machine tool is in 
these days calling himself a machinist, 
which is the name originally applied to a 
man who, with the drawings, castings and 
forgings placed in his hands, could build 
a machine and make a good job of it. 
Many of the present-day machinists would 
be very far from being able to do such a 
thing, and this is also true of many of 
the toolmakers. Many men who have 
merely turned and perhaps milled the 
flutes in a few reamers are in the habit 
of calling themselves toolmakers. But 
they are very different from one who is 
really able to do any kind of a tool-mak- 
ing job that may come along, including, ‘f 
need be, the designing of tools and fix- 
tures 

It is a little amusing to see the airs 
which are sometimes put on by so called 
toolmakers, who know almost nothing of 
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the business, over machinists who may 
happen to know pretty much everything 
about it. It should be understood that 
there are toolmakers and toolmakers, as 
well as machinists and machinists; and 
that many of the men who work outside 
the tool room and call themselves merely 
machinists are really far superior as me- 
chanics to many others who work inside 
of tool rooms and call themselves tool- 
makers. The ideal toolmaker should first 
be a good machinist, and, though men 
have become very good toolmakers who 
never really learned the trade of a ma- 
chinist, every such man would have been 
the better for the broader, groundwork 


training. 





Exhibition of Safety Devices 


Space is now being assigned for the ex 
hibits of the First International Exposi- 
tion of Safety Devices, to be held at 
the Museum of Natural History January 
29, 1907. It is earnestly desired that all per 
sons wishing to exhibit safety devices for 
wood- metal-working machinery, 
stamping, grinding and polishing 
chines; safeguards for boilers, elevators, 
windlasses, hoisting machinery; 


textiles and building trades; 


and 
ma- 


cranes, 
safety lamps 
agricult- 
ure; chemical from 
fire, railway and trolley accidents, should 
make application for space as soon as pos- 
sible to W. H, Tolman, 287 Fourth ave- 
nue, New York. 

As the object of this exposition is to 
awaken the American public to the neces- 
sity of doing something to the 
causes of accidents to life and labor, by 
means of a permanent Museum of Safety 
Devices where all problems of safeguard- 
ing life and limb may be studied in their 
working details, there will be no charge 


and explosives; quarrying and 
industries; safety 


lessen 


for space. 





A plan for running cars to the summit 
of Mt. Blanc has been proposed by a 
Swiss engineer by the name of Feldmann. 
This would no doubt attract many 
tourists, though some holding views like 
those of Sir A. B. W. Kennedy, whose re- 
marks on the disfiguration of Alpine 
scenery were contained in an article which 
we published recently, would perhaps pre- 
fer to depend on their own muscle and the 
less secure but more glorious alpenstock, 
This new scheme aims to avoid the con- 
struction of tunnels such as on the Jung- 
frau, by using, above the Glacier des 
Bossons, what is practicably a cable-way, 
two cables, one above another, being 
stretched on a suitable viaduct, and the 
car running on wheels between them. The 
power will be furnished by electric mo- 
tors, not carried by the car, however, but 
serving to drive a cable which will pull 


the car up. 
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NEW TOOLS AND MACHINE SHOP 
APPLIANCES | 


— 





VARIABLE-SPEED PLANER 

The introduction of high-speed steels, 
and the increasing attention which is be- 
ing paid to the fastest possible speeds for 
introduc 
the 
this 


cutting metals, have led to the 
tion of various devices for varying 
cutting speed of planers, and as in 
case it is necessary that the backing speed 
should remain constant, the problem with 
the planer is somewhat different from that 


which pertains to any other machine too 


Che gears, which 
pitched, run in 
of steel, are 


are broad-faced and coarse 


1 


oil and the pinions, which are 


cut integrally with their shafts Che 
bearings are lined with phosphor-bronze 
bushings and supplied with ring oilers, 
and there are no friction devices, the 
lrive being always positive \ safety in- 
terlocking device prevents the engaging 
f two nflicting speeds at the same 
time, and there is an index plate, which 

















VARIABLE-SPEED, MOTOR-DRIVEN 


one of the 
the cutting 


Our illustration represents 
latest devices for 
speed of a planer to be varied to suit the 
and for main- 


enabling 


circumstances of the work, 

taining a constant backing speed 
It consists of a speed box and 

which are placed upon top of the housings, 


motor, 


these being specially proportioned and 
adapted for the purpose. The mechanism 
is entirely inclosed so that it is dirt and 
dust proof. The case is oil-proof, and 


being supplied with oil, the mechanism 


PLANER 


shows clearly how to obtain the desired 
speed 
One 


feed-box and is driven at a constant speed. 


shaft runs directly through the 


From it the belt leads to the backing pul- 


leys of the planer; the other shaft is given 


four speeds by the movement of the levers, 
and from it the cutting speeds are derived 
Fly-wheels are used at the end of the speed 


box instead o! pulleys in order to re- 
heve the me shock of re- 


versing, and these wheels are carefully 








balanced, so that the does not 
produce any vib turbance ot 
the planet 

If f iny reaso | d hang 
this planet lt il] that is n 


ed box 


constant- spec 


Che belt driving this 
d_ belt, the 


changes of speed are then obtained in the 


left of the spe 
pulley is a and 
same way as with the motor. Per contra, 
if the first set 
by a belt, it 


planer is up to be driven 


can at any time be changed 


to a motor drive by removing the pulley 


and attaching suitable constant-speed 
motor 


The 


planer having two 


same makers are also making a 


speeds, thes ; 


cutting 
special 
to the 


usual way, provided with 


being obtained by means of a 


counter shaft, which is attached 


ceiling in the 
self-oiling devices and otherwise arranged 
to require 

The \merican 
Works Company, 100-150 Culvert 
Cincinnati, Ohio. 


A LARGE 


attention 
Too! 


street, 


the least possible 


makers are the 


PUNCH PRESS 


The illustrations show a large press for 
blanking and drawing such work as cream- 
separator bowls. The blanks for these are 
in some cases inch 
thick, 


inches 


12 inches diameter, 1 


and drawn to a depth of 4 


or 


are 
over. 

In the press shown the frame weighs 
18,500 pounds. The the bed is 
31x32 inches. The shaft is 9 inches diam- 
eter. The stroke of the slide is 12 inches. 
The maximum distance from the bed to 
the slide is 30 inches. The entire train of 
gears is made from steel castings with cut 


area of 
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teeth. The large gear is 80 inches diam 


cter, 10 inches face and weighs 


4500 


rounds The ratio of gearing is 25 to I. 


The arrangement of the train of gears is 


hown in the rear view of the press at 


liye 9» 


Che 


inches 


fly-wheel is 50 inches diameter, 10 


and 
The 
total hight of the press is 153 inches and 
The 


face, weighs 2500 pounds, 


makes 250 revolutions minute. 


per 


it weighs over 41,000 pounds ad 


justment of the slide is 3 inches; it is 
regulated by a 3!%-inch screw having a 
buttress thread so that the strains are 
taken on the flat side of the thread. The 


knockout is made to suit any hight of die 
by adjusting the set screw shown on the 
bracket on the left-hand upright in Fig 
1. The knockout can also be adjusted by 
the crank disk which is held to the shaft 
ratchet disk. The working of the 
press is controlled by an automatic jaw 


by a 


clutch which is positive in its action and 
will not click when thrown out. Depress- 
ing the foot treadle will cause the slide to 
make one complete stroke and stop on the 
top center. This press is made by the 
FE. W. Bliss Company, 1 Adams street, 
Brooklyn, n. ¥. 
\ SHOP STOOL 
The illustration shows a stool designed 
for the use of machine shops, mills, man- 
ual training schools, etc., or wherever a 
stool that 


quired. The seat 


will stand rough usage is re- 
is made of hard wood 
The 
frame has a projecting ring which fits a 
recess in the seat and prevents it splitting. 
The the 


secured by screws to a metal frame, 


are of wrought-iron pipe, 


legs 
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rungs are of solid steel threaded right 
and left hand and bind the legs securely 
in position. These stools are made all 

















A SHOP STOOL 


hights by the Manufacturing Equipment 
and Engineering Company, Boston, Mass. 
GRINDSTONE TRUING DEVICE 

The Cleveland Stone Company, 
Cleveland, Ohio, is making a device for 
truing grindstones, which is actuated from 
the axis on which the stone is mounted, 
and which by means of a slide traverses 
a truing device across the face of the 
stone. This device is quickly applied to 
the grindstone frame, can be used with 


of 

















FIGS. 


I 


AND 2 FRONT AND REAR VIEWS 


OF THE PRESS 
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is distributed about 
it easy to keep the 


water so that no dust 
the room, and makes 
grindstone in first-class condition 


A SENSITIVE DRILL PRESS 


The illustration shows a sensitive drill 


press, which will dnill a 44-inch hole to 


the center of a 12-inch circle. The square 
be swung out of the way while 


Both 


table can 


the round table or center is in use 




















\ SENSITIVE DRILL PRESS 

the top pulley bracket and the countet 

shaft are provided with belt tighteners 
The belt shifter is operated by foot lever, 
so that the operator has both hands at lib- 
erty to handle the work and feed. The 
spindle nose is reamed Morse No. I taper. 
The machine weighs 280 pounds. It is 
made by the Robertson Manufacturing 
Company, Buffalo, N. Y 





New Publications 
“Practical Metal Turning.” By Joseph 
G. Horner; 404 5'2x8 inch pages, with 488 
illustrations. The Norman W. Henley 
Publishing Company, New York. Price, 
$3.50. 

The lathe and its work is a subject of 
perpetual interest, and this book is devoted 
exclusively to the lathe and its work. The 
book is of English origin and treats chiefly 
of English machinery and methods, but is 
not less useful and interesting to Ameri 
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that Nearly all 


can readers on account 

classes of lathe work are illustrated with a 
great variety of forms of chucks and 
chucking methods, a section being given 
to the turret lathe and its work. Measure- 
ments, grinding and tool holders reeciy 
attention, and there is a special chapter 


given to speeds, feeds, and tool steels, in 
which recent experiments on high-speed 


steel are drawn upon for data and rules 
for guidance 

“America’s Amazing Advance.” 3V 
Richard A. Edmonds 3altimore: The 
Manufacturers’ Record, 1906; 16 pages, 


6x9g inches 

This pamphlet is a reprint of an arti 
cle written for the December issue of the 
Review of Reviews by the editor of the 
Manufacturers’ Record, and the general 
subject is well indicated by the title. It 
appears to be a successful attempt to put 
a great into fairly 
readable form. It discusses the continual 
increase in the value of assets and of pro- 
ducts in the various occupations of the 
American people, commencing with agri- 
culture; the application of scientific meth- 
this art the reclamation of 
millions of acres of land by irrigation, the 
improvement of methods of transporta- 
tion, the mineral resources of the country, 
the leading position of the United States 
in the production of cotton and the ad- 
vance of manufactures and foreign com- 
merce 


“Switchboards.”. By William Baxter, 
Jr. 192 5%x8-inch pages, with 150 illus- 
trations. The Derry-Collard Company, 
New York. Price, $1.50 

This volume contains a very complete 
and clear description of the functions and 
actions of switchboards 


number of statistics 


ods to and 


Beginning with 
a sketch of the origin and development 
of switchboards, it proceeds to take up 
the 
current boards, and pro- 
ceeding up to boards for 1-, 2- and 3-phase 
alternating currents, the mechanical con- 
struction as well as the electrical action be- 
ing fully gone into. Part II is devoted to 
switches and circuit breakers, of which it 
describes the various types with their uses. 
The book is excellently printed and the 
engravings are new and of superior qual- 
ity. It is exactly adapted to the needs of 


the various classes, beginning with 
simplest, direct 


those who are assuming charge of electri- 
cal plants, small, is 
thoroughly good in every de- 


whether large or 


way and 
serves a large sale 

“The Wm. J. Hammer Collection of In- 
Eight 6x9g-in 


The 


candescent Electric Lamps.” 
pages with one full-page illustration. 
Franklin Institute, Philadelphia. 
This pamphlet is the report of the Com 
mittee on the Arts, of the 
Franklin Institute, on the historical collec 
tion of incandescent electric lamps made 
and exhibited at the St. Louis Exposition 
of 1904 by Wm. J. Hammer. Those of our 
electrical 


Science and 


readers who are interested in 


developments will no doubt remember the 


remarkable collection of over 1000 incan- 
descent electric lamps which formed Mr. 


Hammer's exhibit at St. Louis, and for 
which he received the grand prize The 
collection illustrates every phase of the 
devel pment f +} 1 ndescent lamp, "nn 


cluding many early specimens which were 
never d, and in the opinion of 


d Ip! cate a 
Prof. Elihu Thomson no 


similar collec- 
tion could ever again be gotten together. 
Franklin Institute 
acterizes it as “of unreplaceable and monu- 
“4 recommends for it 


The committee char- 


mental character,” and 
the award by the institute of the Elliott 
Cresson rhe 
of the collection has not yet been deter- 


medal ultimate disposition 
mined, but we hope to see it presented to 
the American Institute of Electrical En- 
gineers to be deposited in the museum, 
which we understand is to be established 
in the new Carnegie Engineering Building 

“Engineering in the United States.” By 
Frank Foster. The 


Press, 


115 6x9 inch pages 
University Manchester, England 
Price 1 shilling 

We have in this publication the results 
of one those studies ot our industrial con 
ditions and methods made by a citizen of 
another country, primarily for the inform 
ation of his but often 
containing quite as interest to 
ourselves as to others 
the book is a report by a holder of a 


own countrymen, 
much of 


In the present case 


Gartside scholarship and is based upon a 
12 months’ among us, part of 
which was spent as a workman in a manu- 
facturing works and in a power station 
In the present case, as in others, the in 
terest to American often the 
result of reading between the lines—the 
things which an author worth 
while to point out at all, such for ex- 
ample, as the present author's statement 
that “in the Northern States it is quite 
rare to find a factory which is not 
thoroughly warmed in winter,” 
which he 


residence 


readers is 


finds it 


as well as 
certain impressions finds it 
necessary to correct, often telling 
than any amount of formal description and 
explanation. The fairmindedness of the 


author is apparent on almost every page 


more 


and the results of his observations are of 
corresponding interest and value, although 
they are often unfavorable and nowhere 
can they be properly called profound 
Thus he finds many of our manufactured 
products to be made on the “good-enough” 
principle, the workmanship being inferior 
to what would be expected in England 

the absence of finish or polish being es 
finds the use of 
somewhat 


pecially noticeable He 
labor-saving machinery to be 
more extended here than in England, but 
nevertheless concludes that “there is cer 
tainly not that enormous difference be 
tween the practice of the two countries, 
that is implied by many writers on the 
subject.” He finds a greater degree of in- 
tercourse between employers and employ- 
ees here than at home, but he found much 
less willingness on the part of employers 
to welcome suggestions by employees than 











38 
the writings of English writers 
would indicate and he finds much less of 
the feeling of partnership between the two 
parties than exists in England. He re- 
marks, as many others like him have re- 
marked, on the belief here in 
popular education and gives a chapter to 
schools, industrial and_ technical 
He finds less difference in the 
and in England than is 
commonly the being fig 
ured from the standpoint of purchasing 
power. Like the true Englishman he can 
nothing good in 
disposed to ascribe such difference as ex- 


many 


universal 


public 
education. 
wages paid here 


believed rates 


protection and is 


see 


ists in wage rates to the comparative 


our expenditures on naval 
Of the output per 
finds that “if the American work 
man harder than the 
workmen the difference is not very much.” 
the limited use of 


smallness of 
and military armament 
man, he 
does work Eenglish 
He was surprised at 
the piece-work system in even those shops 
that do practically nothing but repetition 
work. On the other hand, he finds that 
men are here paid according to their worth 
to a much larger extent than in England 
and this he believes to be one reason why 


piece work is less used here than there. 
The American work-shop manager, as 
well as the student of industrial condi 


tions will find in the book an evening of 
“mighty interesting reading.” It is printed 
on the superior quality of extremely light 

not thin, but light—paper, which is so 
often seen in English books, but 


which is, we believe, not yet made here. 


recent 





Foreign Orders for Machinery 


Our consul, Albert Halstead, of Birm- 
ingham, in a recent issue of the Consular 
Reports, speaks of the inability of Amer- 
ican tool builders to fill orders promptly, 
and the business they are losing in Euro- 
pean markets by reason of this inability, 
remarking, with truth, that 
where orders are filled by European build- 
ers, and the tools so supplied are found 
to work well, the buyers will naturally 
order similar machines when they are in 
the market for additional equipment 
While this is all true enough, we see no 
possible remedy for it. It is obviously a 
difficult matter to arrange for 
deliveries in England and Ger- 


obvious 


pretty 
prompt 
many when American customers are be- 
ing put off from six to twelve months in 
the delivery of machines ordered 

Some of our leading American houses 
list orders as they are received, and con- 
scientiously fill them in the order in which 
they are filed. It that that 
is the only fair and businesslike way of 


would seem 
doing, and that no discrimination should 
be made between foreign and home buy- 
ers. It certainly cannot be expected that 
the tool-builders of America can be pre- 
pared to meet such a demand as exists 
at present, without any delay whatever in 
filling orders. At the same time we be- 


lieve that it is a mistake for our American 
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builders to give the preference to home or- 
fill them at the 
Every 


expense of 
order, from 


ders or to 
foreign customers. 
whatever country it comes should be filled 


in its turn. 





Personal 


Asa. M. Mattice announces that, January 
1, he will discontinue the business of con- 
sulting engineer, which he has conducted 
at 60 Wall street, this city, to undertake 
the management of the works of the Wal- 
worth Manufacturing Company, South 
Poston, Mass. 

ce Bs who for about seven 
years has superintendent of the 
Oliver Machinery Company’s plant, in 
Grand Rapids, Mich., has become a stock- 
holder in the Wilmarth & Morman 
Company, of that place, and will be the 
shop manager after January 1. C. H 
the 


Gorham, 
been 


Rhodes, who has been manager of 
Grand Rapids branch office of McDowell, 


Stocker & Co., of Chicago, will take the 





position of sales manager of the above 
named company. 
Obituary 
Captain Alfred Bruce Canaga, U. S. N., 
head of the steam-engineering depart 


ment at the Boston Navy Yard, dropped 
dead while on his way from the steam en- 


gineering building to his home in the 
yard, December 24. Captain Canaga was 
born in Ohio, in 1850, and entered the 


Naval Academy as a cadet engineer in 
1872. He was graduated in 1874 and his 
first sea duty was on the flagship “Wor- 
cester” of the home station, where he 
served until April, 1875. In the Spanish 
war he was in the bureau of steam engin- 
eering of the navy department and next 


was on duty at the Cavite naval station. 





Business Items 


The Warner & Swasey Company. of Cleve- 
land, Ohio, has opened a New York office in 
the Singer building, at 149 Broadway, in 
charge of H. L. Kinsky. This will enable 
them te give better service to their Eastern 
customers 

The Atlas Engine Works, of Indianapolis, 
has opened a branch office in Louisville, Ky., 
located at 58 Kenyon building. It is in 
charge of G. A. House, who recently resigned 
his connection with the Erie City Iron Works 
at Detroit. 

The American Shipbuilding Company, of 
Cleveland, recently placed an order with the 
Atlas Engine Works, of Indianapolis, for 
two large tandem compound feur-valve splash 
oiling engines of the latest type They are 
tc be installed In the company's plant at 
Lorain, Ohio. 

Riehle Bros. Testing Machine Company, 
Philadelphia, Penn., has been awarded the 
contract by the Bureau of Surveys of the city 
of Philadelphia for a compression testing 
machine of 1,000,000 pounds capacity. It is 
to be installed in their testing laboratory for 
making compression tests of building mate- 
rial, 


concrete, etc. 


The Abrasive Material Company, of Phila- 
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delphia, Penn., is doing a large foreign 
business. A large order, amounting to 
seven or eight hundred emery wheels of dif- 
ferent sizes, weighing four or five tons, was 
recently shipped to Italy. Other orders have 
been received from England, Germany, Aus 
tria, Japan and Siberia. 





Manufacturers 


The D. and W. Fuse Company, Providence, 
R. L., will erect a new foundry. 

The Coéperative Plato Ice Company, 
timore, Md., will erect a plant. 

The Reading (Pa.) Steel Casting Company 
is to erect a new foundry biulding. 

The Chicago (Ill.) Reduction Company will 
build a new factory to cost $15,000. 


Bal- 


The Zeman Iron Works Company, Cleve- 
land, Ohio, is putting up a new factory. 

The Hires-Turner Glass Company, Phila- 
delphia, Penn., will build a new factory. 


The Murphy Foundry and Manufacturing 
Company. Asbury Park, N. J., will build an 
addition. 


Signey & Co., jewelers, Attleboro, Mass., 
will erect an addition as large as the pres- 
ent plant. 

The 
its machine 
City, Mich. 

The city of Ashland, Wis., will vote on the 
municipal electric light and 


Railroad will enlarge 
at McComb 


Central 
repair 


Illinois 


and shops 


question of a 
power plant. 

H. C. Carroll & Sons, Philadelphia, Penn., 
will erect a brick manufacturing plant, to 
eost $17,000. 

The American Fire Proof Sanitary Hollow 
Brick Company, Philadelphia, Penn., will put 
up a new plant. 

The Hartford (Conn.) Machine Screw Com- 
pany is planning to build a four-story addi- 
tion to its plant. 

The New York State Steel Company, Buf- 
falo, N. Y., has filed plans for a pump-house 
and machine shop. 

A power plant is to be erected at Nanticoke 
for the American Pipe Manufacturing Com- 
pany, of Philadelphia, Penn. 

The Gencral Electric Company, Schenec- 
tady, N. Y., will build an addition, 800x150 
feet, to its turbine department. 

The Penn Reduction Company, Philadel- 
phia, Penn., will rebuild its plant which was 
destroyed by fire a short time ago. 

The Great Northern Power Company, Du- 
luth, Minn., is negotiating for a site in Su- 
perior, Wis., on which to build a plant. 

The Elgin A. Simonds Company, Syracuse, 
N. Y., has commenced the construction of a 
new chair factory to cost about $70,000. 

The Danbury (Conn.) & Bethel Gas and 
Electric Light Company is planning to make 
extensive enlargements and improvements. 

The Hennessey (Okla.) Electric Light, Ice 
and Power Company has been organized and 
will build a plant. Fred Ehler, president. 

A franchise for a gas plant at Boyne City, 
Mich., has been given to W. H. Selkirk, of 
Boyne City, and O. S. Heyden, of Petoskey. 

J. T. Bebean, of Mount Sicker, B. C., has 
under consideration the matter of installing 
an electric-light plant at the Brenton Hotel. 

The capacity of the municipal light and 
power plant at Marquette, Mich., will be in- 
creased by the addition of another power- 
house. 

The Merchants Cold Storage and Ice Man- 
ufacturing Company, Richmond, Va., will 
erect a new boiler house at a cost of 
$10,000. 

The Polar Wave Ice and Fuel Company, 
St. Louis, Mo., is preparing te erect a new 
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ice plant which, with machinery, will cost 
$100,000. 

The Brooklyn Borough Gas Company has 
purchased a site on Coney Isiand, N. Y., on 
which it is said a $1,000,000 gas plant will 
‘be erected. 

The Winchester Repeating Arms Company, 
New Haven, Conn., will erect two additions 
for use in connection with the woodworking 
department. 

The Orange County Traction Company, 
Newburgh, N. Y., will erect a new building to 
be used as a machine and repair shop, as well 
as car barn. 

The Van Auken-Clevauc Company, of Yon- 
kers, N. Y., manufacturing steam specialties 
and marine engines, will erect a factory in 
Bridgeport, Conn. 

The canning factory of 
Company, Greenwood, Ind., 
fire. Loss is estimated at $225,000. 
plant will be rebuilt. 

The Reading Railway Company is planning 
three additions to the plant at Reading, 
Penn., which will include a repair shop, 
paint shop and round house, 

The box factory of Bell & Coggeshall, Louis- 
ville, Ky., recently destroyed by fire, is being 
rebuilt at a cost of $100,000. The machinery 
will be operated by electricity. 

Plans for improvements are contemplated 


the J. T. Polk 
was destroyed by 
The 


by the Scranton (Penn.) Railway Company 
involving a expenditure of $585,000. These 


will include a new house. 


The Morgan Spring Company, of Worcester, 
Mass., will erect an open-hearth plant at its 
branch in Struthers, Ohio, to cost over a mil- 
lion dollars; also a billet and bar mill. 

The Atlantic Insulated Wire and Cable 
Company, whose leased quarters in Stamford, 
Conn., were destroyed by fire, has awarded 
contract for the erection of a new plant. 

The United States Steel Company will build 
a new 14-inch and 22-inch structural mill at 
Clairton, Penn., and a 1000-kilowatt gen- 
erator with gas engine will be installed. 

The Columbus (Ga.) Company has 
a project for developing over 200,000 horse- 
power on the Chattahoochee river, which will 
involve an outlay of several million dollars. 

The Central Colorado Power Company, cap- 
italized at $22,500,000, has filed articles of 
incorporation in the office of the county clerk 
at Pueblo, Colo., the object of the company 
being to secure and operate water rights for 
power, heating and lighting purposes in 26 
counties. The head office will be at Colorado 
Springs. Myron T. Herrick, former governor 
of Ohio, is one of the directors. 


Catalogs 


power 


Power 





Conn. Catalog 
Illustrated, 


Jacobs Mfg. Co., Hartford, 
of Jacobs improved drill chuck. 
6x9 inches. 

The E. H. Mumford Co., Seventeenth and 
Callowhill streets, Philadelphia, Penn. Cata- 
log of molding machines. Illustrated, 6x9 
inches, 32 pages, paper. 

Chas. Leonhardt, New Ulm, Minn. Special 
‘Circular No. 12, illustrating and describing 
Leonhardt’s patent adjustable power hammer. 
Illustrated, 6%4x10 inches, 10 pages. 

Reinforced Brazing and Machine Co., 1109 
Arrott building, Pittsburg, ie.an. Booklet 
describing Richardson method of brazing and 
reinforcing cast-iron castings. Illustrated, 
6x9 inches, paper. 

American Diamond Rock Drill Co., 95 
Liberty street, New York. Catalog No. 26, 
which describes diamond-pointed cdre drills 
with records of work done. Illustrated, 6x9 
inches, 88 pages, paper. 

Jersey City, 


Joseph Dixon Crucible Co.. 


AMERICAN MACHINIST 


N. J. Booklet describing Dixon's graphite 
pipe-joint compound. 3x6 inches, 12 pages, 
paper. Booklet, entitled “The Proper Care 


of Belts.” 3144x6% inches, 12 pages, paper. 

The John Bertram & Sons Co., Ltd., Dun- 
das, Ont. Catalog of machine tools, including 
milling machines, lathes, drilling machines, 
slotting machines, boring and turning mills, 
shaping machines, railway machinery, etc. 
This is a handsome catalog, 914x12 inches, 
containing 256 pages, very fine half-tone illus- 
trations, and bound in cloth. 

Yale & Towne Manufacturing Company, 9 


Murray street, New York. Booklet entitled 
“Suggestions for Selling Yale Padlocks,” 
which ought to be of value to those in- 


Illustrated, 3%4x7% inches, 31 
Booklet, “A Book about Pad- 
illustrates a great many uses 
3%4x6 Inches, 


terested. 
pages, paper. 
locks,” which 
to which padlocks can be put. 

General Electric Company, Schenectady, 
N. Y. Bulletin No. 4468. Electric Mine Lo- 
comotives. Illustrated, 8x10% inches, 53 
pages. Bulletin No. 4466. Remote Control 
Field Rheostats. Illustrated, 8x10% Inches, 


6 pages. Bulletin No. 4470. The Electric 
Motor in Saw-Mill Work. Illustrated, 8x10% 
inches, 8 pages. Bulletin No. 4473. The GE- 
1 Railway Motor. Illustrated, S8x10% 
inches, 14 pages. 

Geo. Nash & Co., 224-226 Pearl street, New 
York. Catalog C, which tells in a general way 
of the various things handled by this com 


pany, including tool steels, springs, wire, etc. 
Several tables are included. 344x6 inches, 45 
pages, paper. Booklet, entitled “Capital High 
Speed Steel—Its Treatment and Uses.”" Book- 
let, ‘““Hints to Practical Users of Tool Steel.” 
This contains a good deal of information 
which ought to be useful to those interested. 
11 Broadway, New York. 
calling attention to In- 
gersoll-Rand rock drills. Illustrated, 3%4x 
514 inches, paper. Catalog No. 36. This con- 
tains descriptions of the different types of 
Ingersoll-Sergeant air and gas compressors, 
Two engineering articles—one on “Compound 
Air Compression” and one cn “Some Im- 
portant Elements of Economy in the Straight 
Iine and Duplex Types of Compound Air 
Compressors’’—are included, as well as some 
new tables and other valuable information on 
compressed air. Illustrated, Gx inches, 184 
pages, paper. 


Ingersoll-Rand Co., 
Leaflet, Form 45-A, 





Miscellaneous Wants 


Advertisements will be inserted under this 


head at 25 cents a line each insertion. Copy 
should be sent to reach us not later than 
Answers 


Friday for the ensuing week's issue. 
addressed to our care will be forwarded. 


Caliper cat. free. E.G. Smith Co., Columbia, Pa. 
New York. 


Cox Computers. 75 Broad St., 
Wire and _ sheet-metal-working machinery 
and tools. Emmons Collins, Chicago, III. 
Universal Test Indicator circulars free. 
H. A. Lowe, Lock Box 146, Cleveland, O 
Steel case-hardened by modern methods. 
Boston Gear Works, Norfolk Downs, Mass. 
Light, fine machry. to order; models and ape. 
work specialty. E. O. Chase, Newark, N. J. 
Will buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACHINIST. 
Dies and Diemaking, $1.00. A shop book 
by a shop man. J. Luces, Bridgeport, Ct. 
Runnerless slide rules. New method of oper- 
ating. F.F. Nickel, 27 Winans St.,E.Orange,N.J. 
Automatic machines designed and built. Geo. 
M. Mayer, M.E., 1131 Monadnock Bldg., Chi- 
cago, Ill. 


Gas engines designed to order. Marine and 


automobile work a specialty. H. L. Towle, 
150 Nassau street, New York. 
Special machinery accurately built. Screw 


rachine and turret-lathe work solicited. Robt. 
J. Emory & Co., Newark, N 

Wanted— Medium-weight specialties to build, 
or will buy or pay royalty for good patented 
ruachine or tool. Box 424, AMER. MACHINIST. 

Wanted—tUpright drills for sale in Great 
Britain, France and Italy. Will carry large 
stock. Apply Box 456, American Macn. 





Special machinery to order. Catalog of 
small engines and boilers and cngine castings 
1l0c. Sipp Elec. & Mach. Co., Paterson, N. J. 

Estimates given on machine work, patterns 
and designing in all branches. Address 
Greenfield Steam Engine Works, Harrison, 
New Jersey. 

Special machinery and 
parts built to order: tools, 
mental work; complete modern 
MacCordy Mfg. Co., Amsterdam, N. 

Salesmen—Men with technical experience 

wanted by firms we serve; high-grade propo- 
silent salaries right to the right men; write 
us today. Hapgoods, 305 Broadway, ~ = 

Technical men everywhere in spare time. 
No goods to sell; no expense; professors, 
draftsmen and literary machinists thus far 
appointed ; state experience. Box 334, Am. M. 

Want first-class machine shop to estimate 
on special machine, large and medium work. 
Total weight about fifteen tons. Vicinity Bos- 
ton, Philadelphia. Box 475, AMER. MACH. 

A large English firm of machine-tool im- 
porters, having showrooms and offices in 
Great Britain, France, Italy and Japan, is 
wanting good agencies for machine tools of all 
kinds. Apply Box 189, AMERICAN MACHINIST 

Tool catalog No. 22, 950 pages bound in 
cloth Greatest small-tool catalog ever pub- 
lished. Wii! be sent post-paid on receipt of 
$1. Money paid for catalog refunded with 
first purchase amounting to $10 or over. 
Book costs you nothing If y you become a cus- 
tomer. Montgomery & Co., 109 Fulton street, 
New York City 


dupiicate machine 
jigs and experi- 
equipment. 
} A 


Dec, 26, 1906. 
The annual meeting of the stockholders of 
The Derry-Collard Co. for the election of of- 
ficers and such other business as may properly 


come before the meeting will be held at the 
offices of the company, 109 Liberty street, 
January 14, 1907, at 5 P. M 

LOUIS ROUILLION, Secy. 


The annual meeting of the stockholders of 
the Hill Publishing Company, for the election 
of five directors for the ensuing year and for 
the transaction of such other business as may 
properly come before the meeting, will be held 
at the office of the company in the Hallenbeck 
Building, 497-505 Pearl street, Borough of 
Manhattan, New York City, N. Y., on Monday, 
January 14, 1907, at 12 o'clock noon. 

Dated, New York City, Dec. 17, 1906. 

F. R. LOW, Secretary. 


Business Opportunities 


We can build machinery for quick delivery. 
A shop building machine tools wishes to take 
contracts for the construction of machinery or 
anything that can be produced in a foundr 
and machine shop. Send drawings and spectl- 
fications and estimates will be made with 
guarantee of quick delivery. We can refer to 
a standard line of tools now on the market as 
to the quality of workmanship. Box 75, 
AMERICAN MACHINIST. 


For Sale 


For Sale—Foundry, wood and tron machine 


shop. Box 74, Albion, N. 
For Sale—Astall Iron Works, machine-sho 


plant, established 40 years. Jesse Astall, 
Galveston, Texas. 

United States Patent 751,253 for sale. Can- 
not devote time to manufacture. Address the 
inventor at 95 Liberty street, New York. 

For Sale—Two 20-ton swing cranes, about 
30 feet radius and 23 feet lift: hoisting, low- 
ering and trolley movement by both power 
and hand drive. These cranes may be seen 
in use at Southwark Foundry & Machine Co., 
Fifth St. and Washington Ave., Philadelphia, 
or drawing will be sent on application. 

For Sale—Two second hand cupolas in first- 
class condition; shells 72”-——-82” in diameter 
and about 40 feet high. Box $33, AM. MACH. 


Wants 


Situations and help ad.ertisements only in- 
serted under this head. Rate 25 cents a line 
for each insertion. About sir words make a 
under two lines ac- 


line. No advertisements 

cepted, and no advertisements abbreviated, 
The cash and copy should be sent to reach 
ux not later than Friday for the ensuing 
week's issue. Answers addressed to our care 
will be forwarded. Applicants may specify 


names to which their replies are not to be 
forwarded, but replies will not be returned. 
If not forwarded, they will be destroyed with- 
out notice Original letters of recommenda- 
tion or other papers of value should not be 
inclosed to unknown correspondents Only 
bona fide situation want or help want adver- 
tisements inserted under this heading. A wee 
advertisements must be placed under Miscel- 
laneous Wants 














Situations Wanted 


Classification indicates present address of 
advertiser, nothing else. 


ILLINOIS 


Factory manager—Mechanical engineer with 
high-class executive and business ability de- 
sires position as manager of manufacturing 
department of any first-class concern in the 
machinery line; am married, 33 years of age, 
and have a family; have 12 years’ experience 
in all departments of the manufacturing bus!i- 
ness and can submit excellent record; can de- 
velop new articles, make tools, dies and jigs, 
etc., handle men, organize shop systems and 
do everything necessary to produce results; 
will consider only a first-class proposition, 
either from an established concern or from 
capital desiring to enter the manufacturin 
business; references required and given, anc 
details gone into at interview only. Address 
“F. H. S.,"" AMERICAN MACHINIST. 

IOWA 

Mechanical engineer wants to get charge of 
a line of work with good people; $1600. Box 
387, AMERICAN MACHINIST. 

MASSACHUSETTS 

Wanted—Position of responsibility by man 
with nine years’ shop and drafting-room ex- 
perience; technical education. Address Box 
477, AMERICAN MACHINIST. 

Wanted—Position as foundry foreman with 
some reliable firm; sober man, well up in 
machinery castings and cupola practice and 
mixing iron by analysis. Address Box 462, 
AMERICAN MACHINIST. 

All-around tool and diemaker—15 years’ 
experience on high-grade’ interchangeable 
work, American, age 38, married—would like 
position as foreman toolmaker. Box 450, 
AMERICAN MACHINIST. 

MICHIGAN 

Superintendent wishes to make a change; 
experienced in the commercial manufacturia 
of both small and medium machinery wit 
the interchangeable system; a systematizer 
and cost reducer; have held the following 
positions: toolmaker, tool designer, foreman 
and master mechanic; willing to go anywhere ; 
New England preferred. Address Box 403, 
AMERICAN MACHINIST. 

NEW JERSEY 

Tool designer (29), experienced on jigs, 
tools, dies and special machinery for inter- 
changeable manufacturing, desires position. 
Box 485, AMERICAN MACHINIST. 

NEW YORK 

concern manufacturing, or 
nes, b 
ox 482, 





Position with 
going to manufacture, gas or oil en 
experienced mechanical engineer. 
AMERICAN MACHINIST. 

Thoroughly practical shopinan— A-1 me- 
chanical, technical and business training, or- 
ganizer, systematizer and able executive—de 
sires high-grade position. Box 484, Am. M. 

General foreman and master mechanic, age 
37, successful manufacturing economically 
and erecting high-grade duplicate and special 
machinery; natural executive. Box 474, 
AMERICAN MACHINIST. 

Wanted—Position in New York City or 
vicinity as purchasing agent by graduated 
mechanical engineer, who wishes to spend 
half of each day on this occupation. Box 463, 
AMERICAN MACHINIST. 

Superintendent desires position; now hold- 
in place of responsibility and importance, but 
change of locality desirable; highest refer- 
ences as to mechanical and business ability 
and character. Address Box 488, AM. MACH. 

Position as manager of works; held similar 
position seven years; can improve and design 
machinery; good mechanical, executive and 
business abilities; furnish best of references 
from concern where now employed. Box 374, 
AMERICAN MACHINIST. 

PENNSYLVANIA 

Position as superintendent of foundry and 
pattern shop wanted by a married man, aged 
31; thirteen years’ ——- experience ; pres- 
ent position not satisfactory. Box 476, Am. M. 


Help Wanted 


Classification indicates 
advertiser, nothing else. 


present address of 


CANADA 


Experienced toolmakers on gages, 
Address, giving particulars 
Ross Rifle 


Wanted 
fixtures and dies. 
of experience and wages desired, 
Co., Quebec, Canada. 

CONNECTICUT 

Wanted—Good all-around machinists fa- 
miliar with heavy work; steady work and 
good wages. Apply at once, Farrel Foundry 
& Machine Co., Ansonia, Conn. 

Wanted—First-class operator on Jones & 
Lamson turret lathe; also one first-class all- 
around machinist. The New Machine Co., 
Danbury, Conn. 


AMERICAN MACHINIST 


IOWA 
Wanted—High-class mechanic to take charge 
of tool department of about 15 men in a du- 
plicate-part factory in a small Western city; 
state experience and length of service with 
previous employer. Box 411, AMER. MacuH. 
MICHIGAN 


Foreman die and tool department—Want- 
ed, a mao capable of managtug this depart- 
ment in a large factory in southern ichi- 
gan, manufacturing steel ranges, summer 
cook stoves, etc.; must be able to design and 
make all classes of forming, drawing, perfor- 
ating and punching dies and special power 
tools; will also act as master mechanic for 
entire plant; successful applicant must show 
actual experience as foreman in this class of 
work; liberal salary for right man. Address 
Box 455, AMERICAN MACHINIST. 

MISSOURI 


Wanted — First-class assemblers; prefer 
those having had experience on adding ma- 
chines or typewriters; give references. Uni- 
versal Adding Machine Co., St. Louis, Mo. 

Wanted—Machinists, electricians, engineers 
and firemen, do you want to “get wise?’ Send 
for 52-page pamphlet containing questions 
asked by different Examining Boards; sent 
free. Geo. A. Zeller Book Co., 53 South 4th 
street, St. Louis, Mo. 

Experienced superintendent, familiar with 
general sheet-metal work and fire-proof win- 
dows; take full charge of factory; perma- 
nent position for first-class man; state ex- 
perience and salary wanted. Address H. W., 
AMERICAN MACHINIST. 


NEW JERSEY 


Wanted—Lathe, planer, vise and machine 
hands; good wages for first-class men. The 
Standard Motor Construction Co., 180 Whiton 
street, Jersey City, N 

Wanted—Toolroom foreman; must be fa- 
miliar with building of jigs, special fixtures 
and machinery; modern equipment; location, 
Newark, N. J. Box 471, AmMmpRICAN MACH. 


Wanted—To contract for a large part of 
our duplicate engine parts with responsible 
firms, equipped with modern machinery. The 
Standard Motor Const’n Co., 180 Whiton St., 
Jersey City, N. J. 

Wanted — Foreman grinding department, 
operating mostly Landis grinders: first-class 
equipment, modern shop, Newark, N. J.; state 
experience and wages expected. Box 452, 
AMERICAN MACHINIST. 

Wanted—Tool, die and tnstrument makers 
accustomed to accurate, complicated work; 
steady work and good wages to thoroughly 
competent men; give references. Address Box 
438, AMERICAN MACHINIST. 


Foreman over 20 machinists, making light 
machinery and electrical goods in plant em- 
ploying 90 men; live city in Jersey, 20 miles 
from New York; state experience and salary. 
Box 451, AMERICAN MACHINIST. 


We are increasing our tool-making depart- 
ment and solicit applications from toolmakers 
and machinists who are experienced on fine 
and complicated work. Apply to Victor Talk- 
ing Machine Co., Camden, N. J. 

We have increased our plant and desire 
floor and vise hands for day work and lathe 
hands for night work. Good pay and steady 
work for good men. Address or apply at Pond 
Machine Tool Co., Plainfield, N. A 


Wanted—Party to take charge inspection 
room of company manufacturing small ma- 
chinery parts; previous experience preferred, 
but not required; state particulars; location, 
Newark, N. J. Box 481, AMER. MACHINIST. 


Draftsmen—Large works requires compe- 
tent men with experience on general engineer- 
ing and construction work; preferably those 
who have worked on heavy special machin- 
ery, power plants, mill buildings, etc.; appli- 
cations must state age, qualifications, initial 
salary and references. Box 487, AM. MACH. 

As we are continually adding to our depart- 
ments, we have openings for men familiar 
with engines and pumping machinery; we re- 
quire lathe, planer, shaper, drill and vise 
hands, also erectors for inside and outside 
work; good pay and steady work to good men. 
Address communications to Henry R. Worth- 
ington, Harrison, N. J. 

NEW YORK 

Wanted Experienced draftsmen, toolma- 
kers and ninchinists; give age. references and 
wages expected. Remington Arms Co., Ilion, 
N. Y. 

Expert brass-foundry foreman on fine cast- 
ings, false cores, etc.; must know his busi- 
ness thoroughly, be up-to-date and a good 
executive. Box 486, AMERICAN MACHINIST. 


Wanted in January—Competent mechanics 
capable of lining up heavy machinery and 
shafting; applicants will please state wages 
desired. Apply A. A. P. C. W., Alsen, Greene 
Co., New York. 


Several mechanical draftsmen wanted: 
must have had at least 4 years’ actual experi- 
ence; good salaries to good men; give par- 
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ticulars; location New York City. Box 460, 
AMERICAN MACHINIST. 

Foreman wanted—A man who is a practi- 
eal mechanic and is capable of handling young 
help on small interchangeable clock work; 
good wages, with chance for advancement to 
the right man. Box 469, AMER. MACHINIST. 

Wanted—Competent supermtendent for a 
manufacturing plant within 5° miles of New 
York City; please give full information as to 
previous experience, together with references, 
amount of salary, ete. Address “A. D.,’ 
AMERICAN MACHINIST. 

OHIO 

Wanted — First-class designing draftsman 
familiar with automatic machinery and power 
punches; steady position to capable man. Box 
388, AMERICAN MACHINIST. 

A man with both steam engineering and 
commercial experience, preferably one who 
has given special attention to steam work, to 
take charge of sales of a line of steam spe- 
cialties for a large manufactucing concern in 
the central West. In responding, give age, 
previous experience, present em loyment, ref- 
erences and salary desired. Address Box 483, 
AMERICAN MACHINIST. 

PENNSYLVANIA 

Wanted—Hammerman for light drop-forge 
work. Box 478, AMERICAN MACHINIST. 

Wanted—Man who understands drop-forge 
work, both hammers and dies. Box 479 
AMERICAN MACHINIST. 

Wanted—Machinist to work on fine tools, 
capable of getting out new tools 5 good op- 
portunity to right man. F. G. Smith Co., 
Columbia, Pa. 

Wanted — Experienced mechanical drafts- 
men for general machinery; men experienced 
in heavy pumping machinery preferred; lo- 
cation, eastern Pennsylvania. Address “Me- 
chanical,’"’ AMERICAN MACHINIST. 

Operator for 60” vertical spindle milling 
planer (Ingersoll); man experienced on a 
machine of this class; on general work pre- 
ferred; state age, experience, wages expected, 
ete. Adress “Preble,” Allegheny, Pa. 

Mechanical draftsmen wanted for detai 
work with large mining company in western 
Pennsylvania; applicants must state age, ex- 
erience, salary expected, and date for enter- 
ng position. Box 472, AMER. MACHINIST. 

Wanted—First-class machinists for floor 
work; must be capable of neces | machines 
outside the shop and demonstra ing; state 
actual experience in such work. pply to 
Stoever Foundry and Manufacturing Co., 
Myerstown, Pa. 

Technical and experienced man wanted to 
fill position of chief mechanical draftsman 
with a large mining company in western 
Pennsylvania; state age, experience, salary 
expected and date for entertng position. Box 
473. AMERICAN MACHINIST. 

Wanted — An experienced mechanic witb 
good address who understands thoroughly 
turrets, automatic machines, etc., to represent 
a well known house with an established trade, 
calling upon the iron and steel plants in 
western Pennsylvania and Ohio; state experi- 
ence, age and salary expected at start. Box 
480, AMERICAN MACHINIST. 


The Monotype Company maintains a free 
school for training young machinists to oper- 
ate its type casting and composing ma- 
chines. The demand for monotype operators 
is so great that it receives more applications 
for places in its school than can be filled. In 
making selections these qualifications carry 
most weight: Character, common sense, ex- 
perience with automatic aoe. or 
printing-office experience, or type-foun ex- 
perience. Full particulars will be furnished 
to inquirers who furnish full particulars 
about themselves. Lanston Monotype Machine 
Co., 1231 Callowhill St., Philadelphia, Pa. 

RHODE ISLAND 

Toolmakers wanted — First-class workmen 
on jig and fixture work for light high-grade 
machinery. Permanent employment to com- 
yetent workmen. Apply to the Taft-Peirce 
Nig. Co., Woonsocket, R. I. 

WISCONSIN 

To cope with the continuous enlargement of 
our business, first-class machinists, pattern- 
makers, molders and boilermakers can find 
steady employment. Box 899, Milwaukee. 

Large concern building excavating and rail- 
way machinery wants to correspond with 
first-class mechanical draftsmen with view to 
filling future vacancies as they occur; wants 
men now employed; give full experience and 
reasons for changing; shop experience great 
advantage: all letters acknowledged and held 
confidential. Box 919, AMERICAN MACHINIST. 

WEST OF MISSISSIPPI 

The J. Geo. Leyner Eng. Wks. Co., of Lit- 
tleton, Colo., are increasing their plant and 
are in need of good mechanics, machinists, 
blacksmiths and sheet-iron workers. Littleton 
is a suburb of Denver, where cost of living 
is reasonable: superb climate the year round. 
Address above. 
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This cut gives an idea 
only of our new fire-proof § 
factory building which 
we believe will be the 
finest and most complete 








in existence for the man- 
ufacture of High Grade 


We have commenced to move and will operate both plants, 


old and new, until we are fully settled so our production 


: 
PHOTO TAKEN NOVEMBER 1906 = mo 
may be steadily increased with no interruption. We are | 


making many improvements in methods and equipment 





which will greatly benefit our customers. 


‘*‘Whitney’’ Chains, 
HAND “rrp MILL- 
ING MACHINES, and 
The Woodruff Patent 
System of Keying 











Are now Standard 
with most American 
Builders of Machinery, 
Automobiles, Com- 
mercial Cars, etc. 


The Whitney Mfg. Co. 


Hartford, Conn. 
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National Tool Co., Cleveland, oO 

Niles-Bement-Pond Co.. New York. 

Oneida Nat'l Chuck Co., Oneida, 


N. YX. 
Skinner Chuck Co., 
Conn. 
Union Mfg. Co., New Britain, Ct. 
Westcott Chuck Co., Oneida, N. Y 
Whiton Mach. Co., D. E., New 
London, Conn. 


New Britain, 


‘Chucks, Planer 


National ‘Tool Co., Cleveland, O. 


Niles-Bement-Pond Co., New York. 

Reed Co., Francis, Worcester, 
Mass. 

Skinner Chuck Co., New Britain, 
Contr 


1. m 
Westcott Chuck Co., Oneida, N. Y. 
Chucks, Split 


Hardinge Bros., Chicago, Ill. 
National Tool Co., Cleveland, O. 
Rivett Lathe Mfg. Co., Boston, 


Mass. e 
Westcott Chuck Co., Oneida, N. Y. 
Circuit Breakers 
Crocker - Wheeler Co., Ampere, 

N. J. 

General Electric Co., New York. 


Westinghouse Electric & Mfg. Co., 
Pittsburg, Ta. 





Ohio. 


Compound, Pipe Joint 

Dixon Crucible Co., Joseph, Jersey 
City, A 

Compressors, Air 

Blaisdell Machinery Co., Brad- 
ford, Pa. 

Blanchard Mach. Co., Boston, 
Mass. 

Bury Compressor Co., Erie, Pa. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

General P neumatic Tool Co., Mon- 
tour Falls, : 

Ingersoll-Rand Co., ‘New York. 

International Steam Pump Co.,. 


New York. 


Mietz, August, New York. 

Spacke Machine Co., F. W., In- 
dianapolis, Ind. 

Compressors, Gas 

Ingersoll-Rand Co., New York. 

Conduit, Interior 

Sprague Electric Co., New York. 


Cones, Friction 


Evans Friction Cone Co., Boston, 
Mass. 


Connecting Rodsand Straps 
Leard, W. E., New Brighton, Pa. 
Standard Connecting Rod Co., 
Beaver Falls. Pa. 
Tindel-Morris Co., Eddystone, Pa. 


Contract Work 


a Mach. Co., 
Mass. 


Chapman & Co., J. B., Springfield, 
Mass. 


Boston, 


Controllers and 
Electric Motor 

Case Mfg. Co., Columbus, O. 

et af - Wheeler Co., Ampere, 
id 


Starters, 


General Electric Co., New York. 
Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Coping Machines 
Bertram & Sons Co., Ltd., 
Dundas, Ontario, Canada. 


Long & Allstatter Co., Hamilton, 
Ohio. 


Niles-Bement-Pond Co., New York. 
Cork Inserts 


National Brake & Clutch Co., Bos- 
ton, Mass. 


John, 


Correspondence Schools 

See Schools, Correspondence. 

Cotters 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Whitman & Barnes Mfg. Co., Chi- 
eago, Ill 

Counterbores 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Slocomb Co., J. T., Prov., R. I. 

Countershafts 


Almond Mfg. Co., T. R., Brook- 
lyn, N. 

Builders’ sate Fdry., Prov., R. I. 
Evans Friction Cone Co., New 
Center, Mass. 








yn 
Caldwell Py Son Co., H. Was 


Chi- 

cago, Ill. 

Chisholm . Moore Mfg. Co., 
Cleveland, 

Cresson Co., ie V., Phila., Pa. 

Davis Machine Co., W. P., Roch- 
ester, N. Y. 

Link-Belt Co., Philadelphia, Pa. 

Nicholson & Co., W. Wilkes- 
barre, Pa. 

Niles-Bement Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Standard Gauge Steel Co., Beaver 
Falls, Pa. 

Wood's Sons Co., T. B., Chambers- 
burg, Pa. 

Cranes 

Alliance Machine Co., Alliance, O. 


Brown Hoisting Mach. Co., New 
York. 

Byram & Co., Inc., Detroit, Mich. 

Case Mfg. Co., Columbus, O. 

Chisholm & Moore Mfg. Co., Cleve 
land, O. 

Cleveland Crane & Car Co., Wick- 
liffe, O. 

Crescent Forgings Co., Oakmont, 
"a 


Curtis & Co. Mfg. Co., St. Louis, 


General Pneumatic Tool Co., Mon- 
tour Falls, N. Y 

Maris Bros., Philadelphia, Pa. 

Nichols, Wm. S., New York. 

Niles- Bement- Pond Co., New York. 

Northern Eaeimecring Works, De- 
troit, Mich. 

Obermayer Co., S., Cincinnati, O. 


Pawling & Harnischfeger, Mil- 
waukee, Wis. 
Sellers & Co., Inc., Wm., Phila- 


delphia, Pa. 


United Engineering & Fdry. Co. 
Pittsburg, Pa. e - 


Vandyck Churchill Co., New York. 

Yale & Towne Mfg. Co., New 
York. 

Crank Pin Turning 
Machines 

Niles-Bement-Pond Co., New York. 


Underwood & Co., H. B., 
delphia, Pa. 


Crank Shafts 


Leard, W. E., New Brighton, Pa. 
Standard Connecting Rod Co., 
Beaver Falls, Pa. 


Tindel-Morris Co., Eddystone, Pa. 
Crucibles 


Dixon Crucible Co., 
sey City, N. J. 
Obermayer Co., 

Crushers 

Niles-Bement-Pond Co.. New York. 

Link-Belt Co., Philadelphia. Pa. 

Cupolas, and Ladles, Foun- 
ry 


Phila- 


Joseph, Jer- 
S., Cincinnati, O. 


Obermayer Co., S., Cincinnati, O. 
Paxson Co., J. W., P hila.. Pa. 


Stevens, F. B., Detroit, Mich. 
Cups, Grease 


Tunkenbeimer Co.. Cincinnati. O. 


Williams Valve Co., D. T., Cin- 
cinnati, O. 

Cut Meters 

Wuer Instrument Co., Beloit, 
Wis. 
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. Cutters, Milling 
Countershafts—Continued. 
Clamps : : - | Adams Co., Dubuue, Iowa. 

Comsent, cirggenrta ’ Billings & Spencer Co., Hartford, | LeBlond Mach. Tool Co., R. K.,| Rocker - Brainard Milling Mach. 
Morse Twist Drill & Mach. Co., — : Cincinnati, O. } c Central Co., Hyde Park, 

New —— =. Hartford Hoggson & Pettis Mfg. Co., New hy Wrench 0., Brown 4 & Sharpe Mfg. "a. Provi 
Yr & Whitney Co., ’ ; e we 
oo y ‘ moe, am. Smith Countershaft Co., Boston, Cleveland Twist Drill Co., Cleve- 
Woodward & Powell Planer Co..| Gyytehes, Friction Mass. and, O. 

Worcester, Mass. American Tool & Mach. Co., Bos- Countershafts, Friction . ersoll Milling Mach. Co., Rock- 

7 ss. . . yy ‘ z or 

an, See ‘o., W Caldwell, Bon & Co., H. W., Chi-| Evans Friction Cone Co., NeW] yrorse’ Twist Drill & Mach. Co., 
Baldwin Chain & Mfg. Co., or- cago, Ill Center, Mass. c Guat New Bedford, Mass. 

cester, Mass. , Mass. | Cresson Co., Geo. V., Phila., Pa. Wilmarth s. Merman o., G Pratt & Whitney Co., Hartford, 
Boston Gear Wks., Boston, Mani. | Bastern Machinery Co. New Ha-| Rapids, Mich. nn. Jno. M., Gloucester 
Cullman Wheel Co. Mfg. Co. a ven, Conn. ; ne Countershafts, Speed Rogers Works, no. ou 
Diamond Chain & £ ” Evans Friction Cone Co., Newton Changing ity. 

dianapolis, Ind. Oo Centre, Mass. to. Geo. V., Phila., Pa, | Standard Tool Co., Cleveland, 0. 
pt ana eatin, 2. Johnson Mach. Co., Carlyle, Hart- ene Pecan Cone ne” Hew Union Twist Drill Co., Athol, 
Link-Belt Co. de ’ ford, Conn. iva . Ne ‘ass. 
Morse Chain Co., Ithaca, N. Y. , F Philadelphia, Pa. _ Center, Mass. : Whitney Mfg. Co., Hartford, Ct 
Whitney Mfg. Co., Hartford, a ee thie Co., New Haven, | Gisholt Mach. Co., Madison, Wis. | Co stng-off Machines 
Charts and Maps ano lew York. | Cowating and Printing Bertram & Sons Co., Ltd., John, 
Derry-Collard Co., New York. Niles- ay — Pg 8 Wheels Dundas, Ontario, Canada. 
Chisels, Cold oe ew oe or? Mie. Co., H. H., Syra- re —~ Re Mfg. Co., Ed- 

. . ae i ‘oT Y : cuse, N. wardsville, Ill. 

Hammacher, Schlemmer & CO., | Wood's Sons Co., T. B., Chambers Brown & Sharpe Mfg. Co., Provi- 

New York. burg, Pa. Couplers, Hose dence, R. I. 
Whitman & Barnes Mfg. Co. Chl) - 00) wandling Machinery Ingersoll-Rand Co., New York. Burr & Sons, John T., Brooklyn, 

cago, ‘ 6 P 7 

Link-Belt Co., Philadelphia, Pa. Couplings, Shaft Davis Machine Co., W. P., Roch- 

es See in, 0. | Comls Almond Mfg. Co. T. R., Brook-| _ ester, N. Y. 
American Tool Wks. Co. Cin., Standard Welding Co., Cleveland, N. 


Fawcus Mach. Co., Pittsburg, Pa. 

Hill, Clarke & Co., Boston, Mass. 

Huribut- -Rogers Mach. Co., South 
Sudbury, Mass. 

Newton Mach. Tool Works, Phila- 
delphia, Pa. 


Nutter, Barnes & Co., Boston, 
Mass. 
Pratt - Whitney Co., Hartford, 


Con 
Prentiss Tool & Supply Co., New 


Vandyck Churchill Co., New York. 
Catting-Off Tools 


Armstrong Bros. Tool Co., Chi- 
cago, Ill. 
Billings & Spencer Co., Hartford, 


onn. 

Fairbanks Co., Springfield, Ohio. 

Fitchburg Machine Works, b:itch- 
burg, Mass 


oO. — Roos “Holder Co., Shelton, 

Pratt " Whitney Co., Hartford, 
Conn. 

Western Tool & Mfg. Co., Spring- 
field, O. 

Cyclometers 


Veeder Mfg. Co., Hartford, Conn. 

Diamond Tools 

Bridgeport Safety Emery Wheel 
Co., ee Conn. 

Dickinson, Thos L., New York. 

Dies, Sheet Metal 

American Tube & Stamping Co., 
Bridgeport, Conn 

Bliss Co., E. W.., Brooklyn, N. Y. 

Roaton Tool Co., Cambridge. Masa. 

Globe Machine & Stamping Co., 
Cleveland, O. 

Kent & (o.. Edw. R.. Coenen. TH. 

a Co., Fred J., St. Louis, 

—_ » Machine & Tool Co., To- 

oO. 

Wade Machine Co., Boston, Mass. 

Dies, Sub-Preas 

Risdon, S. A.. Waterbury. Conn. 

Waltham Machine Works, Wal- 
tham. Mass. 

Dies, Threading, Opening 

Errington, F. A., New York. 

Geometric Tool Co., New Haven, 


onn. 
Jones & Tamson Mach. Co., 
Springfield, Vt. 
Pratt & Whitney Co., Hartford, 
Conn. 


Dowel Pins 
Winkley Co., Hartford, Conn. 
Drawing Boards and Tables 


Economy Drawing Table Co., To- 
ledo, Ohio. 


Drawing Materinis« 
American Tracing Cloth Co., New 
Vork 


Derry-Collard Co.. New York. 

Soltmann. F. G.. New York. 

Technical Supply Co., Scranton, 
a 


Drafting Machines 


Universal Drafting Mach. 
Cleveland, 0. 


Drift Belt Drivers 
Ingersoll-Rand Co.. New York. 
Drilling Machines, Bench 


American Watch Tool Co., Wal- 
tham, Mass. 


Barnes Co., B F., Rockford, Ill. 


Co., 
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: BROWN & SHARPE MFG. CO., 
Providence, R. I., U. S. A. 


Brown & Sharpe 
Universal Milling 
Machines. 


Standard for More Than 40 Years. 





1865 
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Drilling Machines, Bench 
—Continued. 

Barnes Co., W. F. & John, Rock- 
ford, 


Boynton & Plummer, Worcester, 


Mass. 
Dwight Slate Mach. Co., 


Hart- 

ford, Conn. 

Goodell - Pratt Co., Greenfield, 
Mass. 

Ingersoll-Rand Co., New York. 

a oy Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentice Bros. Co., Worcester, 
Mass. 


Drilling Machines, Boiler 


American Tool Wks. Co., Cin., O. 
Bertram & Sons Co., Ltd., John, 


Dundas, Ontario, Canada. 
Bickford Drill & Tool Co., Cin- 
cinnati, O. 
Boynton & Plummer, Worcester, 
Mass. 


Foote, Burt & Co., Cleveland, O. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 


Drilling Machines, Multiple 
Spindle 


American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Ill. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Baush Mach. Tool Co., Spring- 
field, Mass. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 


Fenn Mach. Co., Hartford, Conn. 
Foote, Burt & Co., Cleveland, O. 


Fosdick Mach. Tool Co., Cin., O. 

Hardinge Bros., Chicago, Ill. 

Harrington, Son Co., Edwin, 
Philadelphia, Pa. 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 


Hill, Clarke & Co., 

Marshall & Huschart Machry. 
Chicago, = 

McCabe, J. J.. New York. 

Moline Tool Co., Moline, Ill. 

Newton Mach. Tool Works, Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 

& Co., 


York. 
Wm., Phila- 
delphia, Pa. 


Sellers 
Slate Machine Co., Dwight, Hart- 
ford, Conn. 


Boston, Mass. 
Co., 


Inc., 


Drilling Machines, Port- 
able 
Cincinnati Elec. Tool Co., Cin., O. 


Coates Clipper Mfg. Co., Worces- 
ter, Mass. 
Gem Mfg. Co., Pittsburg, Ia. 
Hisey-Wolf Mach. Co., Cincin., O. 
Ingersoll-Rand Co., New York. 
New York. 
Binghamton, N.Y. 
Tool Co., Cincin- 


Niles-Bement-Pond Co., 

Stow Mfg. Co., 

U. 8. Electrical 
nati, 


Drilling Machines, Radial 


American Tool Wks. Co., Cin., O. 

Baush Mach. Tool Co., Spring- 
field. Mass. 

Bertram & Sons Co., Ltd., John, 


Dundas, Ontario, Canada. 
Bickford 


Drill & Tool Co., Cin- 
cinnati, 0 


Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Dreses Mach. Tool Co., Cin., O. 

Fairbanks Co., New York. 

Fichburg Machine Works, Fitch- 
burg, Mass. 

Foote, Burt & Co., Cleveland, O. 

Fosdick Mach. Tool Co., Cin., O. 

Gang Co., Wm. E., Cincinnati, O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Boston, Mass. 

Marshall & Huschart Machry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Morris Fdry. Co., Jno. B., Cin- 
cinnati, O. 

Mueller Mach. Tool Co., Cin., O. 

Niles-lt‘ement-Pond Co., New York. 


Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
Pork. : 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 


Vandyck Churchill Co., New York. 





Drilling Machines, Turret 

National Separator & Machine 
Co., Concord, N. 

Niles-Bement-Pond Co., New York. 


Drilling Machines, Upright 


American Tool Wks. Co., Cin., O. 
Baker Bros., aoe oO. 
Barnes Co., . 5 , Rockford, Ill. 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 
Beaman & Smith Co., Prov., R. I. 


Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 
Boynton & Plummer, Worcester, 


ass. 
Durhe Machinery Co., Cleveland, 

Ohio. 
Cincinnati Mach. Tool Co., Cin- 


cinnati, O. 
Davis Machine Co., W. P., Roch- 
wr ae Conn. 


ester, N. Y. 
Fenn Mach. Co., 
Fosdick Mach. Tool Co., Cin., Oo 
Foote, Burt & Co., Cleveland, O. 
Gould & Eberhardt, Newark, N. J 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Henry & Wright Mfg. Co., Hart- 


ford, Conn. 
Hill, Clarke & Co., Boston, Mass. 
Hoefer Mfg. Co., Freeport, Ill. 
Knecht Bros. Co.,Cincinnati, O. 
Marshall & Huschart Machry. Co., 


Chicago, Ill. 

McCabe, J. J.. New York. 

Mechanics Mach. Co., Rockford, 
Ill. 

Murchey Machine & Tool Co., De- 
troit, Mich. 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
New Haven Mfg. Co., New Haven, 


Conn. 
Niles-Bement-Pond Co., New York. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Prentice Bros. Co., Worcester, 
Mass. 

Prestios Tool & Supply Co., New 
ork. 

Reed Co., Francis, Worcester, 
Mass. 

Robertson Mfg. Co., Buffalo, N.Y. 

Sellers & Co., Inc., Wm., Phila- 


delphia, Pa 

eT.’ Machine Tool Co., South 
en 

Slate Machine Co., Dwight, Hart- 
ford, Conn. 

a ’& Chace Mfg. Co., Newark, 


Vandyck Churchill Co., New York. 


Whitney Mfg. Co., Hartford, Ct. 
Wiley Russell Mfg. Co., Green- 
field, Mass. 


Drills, Center 


Morse Twist Drill & Machine Co., 
New Bedford, Mass. 
roe & Whitney Co., Hartford, 
Standard Tool Co., Cleveland, O. 


Drills, Hand 


Cincinnati Tool Co., 
Cincinnati 

Hisey-Wolf Mach. Co., Cincin., O. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 


Drills, Pneumatic 

Chisholm & Moore Mfg. Co., Cleve- 
land, O. 

General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 

Ingersoll- Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

Drills, Rail 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Foote, Burt & Co., Cleveland, O. 

Niles-Bement- oy Co., New York. 

Prentiss Tool & Supply Co., New 


Electrical 
0. 


York. 
Standard Tool Co., Cleveland, O. 
Drills, Ratchet 


Armstrong Bros. Tool Co., Chi- 
cago, Ill. 
Billings & Spencer Co., Hartford, 


Conn. 

Curtis & Curtis Co., Bridgeport, 
Conn. 

Hisey-Wolf Mach. Co., Cincin., O 


Varker Co., Chas., Meriden, Conn. 


Pratt & Whitney Co., Hartford, 
Conn. 
Rogers wrettn, John M., Glouces- 


ter Cit J. 
puneesd “Tool Co., Cleveland, O. 
Drills, Rock 


Ingersoll-Rand Co., New York. 
— Elec. Mfg. Co., Madison, 
s. 
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Drying Apparatus 

American Blower Co., Detroit, 
Mich. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Dynamos 


Burke Electric Co., Erie, Pa. 
C & C Electric Co., New York. 
Croce - Wheeler Co., 


Eck Dynamo $ Motor Works, 
Belleville, N. J 
Mestee Dynamic Co., 


Ampere, 


Bayonne, 
General Electric Co., New York. 
Jantz & Leist Blec. Co., Cin., O. 
megspere Elec. Mfg. Co., Madison, 


8. 
ay Dynamo & Engine Co., 


Rid 
Ridgway, Pa. 
Roth Bros., Chicago, Ill. 


Sprague Elec. Ce. age York. 
Stestovant Co., , Hyde Park, 


fa 
Triumph Electric Co., Cincin., O. 
Westinghouse Elec. Mfg. Co., 
Pittsburg, Pa. 
Electrical Supplies 


Cie. Jr., & Co., Jas., Louisville, 


Bleetro Dynamic Co., Bayonne, 
General Electric Co., New York. 
Jantz & Leist Blec. Co., Cin., O. 
Nescpete Elec. Mfg. Co., Madison, 
s. 
Roth Bros., Chicago, Il. 
Sprague Blec. Co., New York. 
Triumph Elec. Co., Cincinnati, O. 
Westinghouse Elec. Mfg. Co., 
Pittsburg, Pa. 


Electrically Driven Tools 
and Machinery 


American Tool Wks. Co., Cin., O. 


Cincinnati Electrical Tool Co., 
Cincinnati, O. 
Clark, Jr., & Co., Jas., Louisville, 


Ky. 

Crescent Forgings Co., Oakmont, 
a. 

Hisey-Wolf Mach. Co., Cincin., O. 


Roth Bros. Co., Chicago, Ill. 

U. 8. Electrical Tool Co., Cincin- 
nati, 

Elevators 


Albro-Clem Elevator Co., Phila- 
delphia, Pa. 
Cam & Co. Mfg. Co., St. Louis, 


Waseineten. Son & Co., Edwin, 
Philadelphia, Pa. 

Link-Belt Co., Philadelphia. Pa. 

Morse, Williams & Co., Philadel- 
phia, Pa. 

Emery Wheels 

See Grinding Wheels. 

Emery Wheel Dressers 

‘+ ~ ee Mfg. Co., Ur- 

Diamond Saw k Stamping Works, 
Buffalo, N. Y 

Dickinson, Thos. L., New York. 

—. Machine Co., Worcester, 


me ‘Emery Wheel Co., Sprin 
field, O. . oo 


Standard Tool Co., Cleveland, O. 

Wrigley Co., Thos., Chicago, Ill. 

Enclosures, Tool-room 

Hart & Cooley Co., New Britain, 


Conn. 
Merritt & Co., Philadelphia, Pa. 
Engineers, Consulting, and 
Mechanical 
Dodge & Day, Philadeiphia, Pa. 
Engineers, Electrical 
Come - Wheeler Co., Ampere, 
Engines, Automobile 
Franklin Mfg. Co., H. H., Syra- 


cuse, N. Y. 
om Gas Power Co., Lansing, 


<. “Pulley Co., Columbus, O. 
Engines, Gas and Gasolene 


— i ine Works, Indianapo- 

8 n 

-.-— Mach. Co., Bridgeport, 

Blaisdell _Sinehineey Co., Brad- 
ford, 


Foos Gas —_— Co., Springfield, 


Grant Mfg. & Mach. Co., Bridge- 
port, Conn. 

Jacobson Mach. Mfg. Co., War- 
ren, Pa. 

Mathews, Hugh, Kansas City, Mo. 

New _ Gas Bngine Co., Day- 


oO. 
ode ds Gas Power Co., Lansing, 





Engines, — and Gasolene 
—Contin 
8t. aa ‘Noch. Co., St. Marys, 


Oh 
Struthers-Wells Co., Warren, Pa. 


Engines, Oil 
Mietz, August, New York. 
Engines, Steam 


American Blower Co., Detroit, 
Mich. 
Atlas Engine Works, Indianapo- 


lis, In 
Buffalo Forge Co., Buffalo, N. Y. 
Garden City Fan Co., Chicago, Il}. 
Ri a, Dageme «& Engine Co., 


stentore Welle, Co. 
Sturtevant Co., B 
Mass. 


Engravers 

Bormay & Co., New York. 

Engraving Machinery 

ey Mach. Co., Geo., Racine, 
8. 


Warren 
B. F., Hyde Part, 


Exhaust Heads 
Sturtevant Co., B. F., Hyde Park, 
Mass. 


Exhibition Machinery 

Philadelphia Bourse, Phila., Pa. 

Expanders, Boiler Tube 

Nicholson & Co., Wm., Wilkes- 
barre, Pa. 

Extinguishers, Fire 


- & Sons Co., E. B., Boston, 
ass. 


Fans, Electric 
Boston Blower Co., Hyde Park, 


ass. 
Crocker - Wheeler Co., 
Diehl Mfg. Co., Elizabethport, 


Genera! Electric Co., New York. 

Northern Elec. Mfg. Co., Madi- 
son, Wis. 

Sprague Electric Ce. New York. 

—— Co., B. F., Hyde Park, 


Ampere, 


q Westinghouse 1 Blectric & Mfg. Co., 


Pittsburg, Pa. 

Fans, Exhaust 

American Blower Detroit, 
Mich. 


Buffalo Forge Co., Buffalo, N. Y. 
Crocker - Wheeler Co., Ampere, 


Garden City Fan Co., Chicago, Ill. 
General Blectric Co., New York. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 
Feathers 
Standard Gauge Steel Co., Beaver 
alls, Pa. 
Files and Rasps 
Barnett Co., G. & H., Phila., Pa. 
Hammacher, Schlemmer & Co., 
New York. 
Heller Bros. Co., Newark, N. J. 
Nicholson File Co., Prov., R. I. 
Reichhelm & Co., E. P., New York. 
Filler, lron 
Clark Cast Steel Co., Shelton, Ct. 
Feiton, Sibley & Co., Phila., Pa. 
Filing Machines 
Cochrane-Bly Co., Rochester, N.Y. 
Detrick & Harvey Mach. Co., Bal- 
timore, Md. 
& Wright Mfg. Co., Hart- 
Conn. 
Simplex Mfg. Co., New York. 
Flexible Shafts 
Chicago Flexible Shaft Co., Chi- 
cago, Ill. 
Coates Clipper Mfg. Co., Worces- 
ter, Mass. 
Gem Mfg. Co., Pittsburg, Pa. 
Stow Mfg. Co., Binghamton, N. Y. 
Forges 
-——\ & Plummer, 


Co., 


Worccster, 
Bradley & Son, C. C., Syracuse, 


Buffalo Forge Co., Buffalo, N. Y. 

Ingersoll-Rand Co., New York. 

Miner & Peck Mfg. Co., New Ha- 
ven, Conn 

a Tool & Supply Co., New 


or 
Sturtevant Co., B. F., Hyde Park, 
Mass. 


Forgings, Drop 
Billings & Spencer Co., Hartford, 


Conn. 

Coeeat Forgings Co., Oakmont, 
a. 

— Tool Holder Co., Sheldon, 


onn. 
Wyman & Gordon Co., Worcester, 
ass. 
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Begin The New Year’s Economy With 
These Dividend Increasers. 


Feeds an inch 
or more a min- 
ute through 






Ateesense 








The Paragon Cold Saw 


The Cold Saw of Greatest Capacity 


is our High Duty Paragon No. 3. It has no worms—no power 
wasters. The saw blade takes direct drive and is pulled through 
cut. Rigidity is insured by table and frame of one piece. The carriage is completely inclosed and runs in an oil bath 
The saw can't buckle. Teeth are automatically cooled. It will reduce your expenses—send for proof, 


High Duty Saw and Tool Co., Eddystone, Penna. 





The only suc- 
cessful crank- 
shaft lathe. 








Crank Shaft Turning is easy with a Tindel- 


Albrecht Crank Shafe Lathe. The piece is driven and supported 
at cutting point by a movable middle drive and by end face plates— 
makinz torsion impossible and insuring accuracy. Steady revolution 
is secured by counterbalancing weizhts. Invaluable for roughing cranks 


down to grinding size. Send for Catalog and learn of other money-saving qualities. 


The Tindel-Morris Company, Eddystone, Pa., U.S.A. 


Distributors for North America, South America and Japan, Niles-Bement-Pond Co., 111 Broadway, New York 
De Fries & Cie., Akt-Ges., Dusseldorf and Berlin, Germany De Fries & Cie Foro Bonaparte, 54-56, Milan, Italy De Fries & Cie.. Cortes 
Barcelona, Spain De Fries & Cie., Avenue de Opera, 32, Paris, France, Austria-Hungary, St. Petersburg 
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THE REASON. 


They are made of PURE CORUNDUYM, the hardest material of the 
Mineral Kingdom, the Diamond alone excepted (the Ruby and the 
Sapphire are Corundum in perfect highly colored crystals). They are 
-made by a secret process that gives the highest cutting efficiency, durability 
and safety yet attained in Grinding Wheels. 


They Cut rather than Grind! 
They are uniform—each like the other! 





Some of the leading Supply Houses handling Cortland Corundum Wheels exclusively. 


Samuel Harris & Co., Chicago, Ill. Nicols-Dean & Gregg, St. Paul, Minn. 

Schroeter Bros. Hdwe Co., St, Louis. The Richards & Conover Hardware Co., Kansas City, Mo 
V.N. Devou & Co.; Cincinnati, O. lowa Machinery & Supply Co., Des Moines, Ia. 

Republic Belting & Supply Co., Cleveland, O. The Tennessee Mill Supply Co., Knoxville, Tenn. 


The Muzzy-Lyon Co., Ltd., Detroit, Mich. 

O. L. Packard Machinery Co., Milwaukee, Wis. 
Albrecht & Heick, Louisville, Ky. 

Lilly & Stalnaker, Indianapolis, Ind. 
Standard Scale & Supply Co., Pittsburg, Pa. 
Albert Griffiths Saw Co., Boston, Mass. 


ok 

+ Minneapolis Iron Store Co., Minneapolis, Minn The Fairbanks Co., Syracuse, N. Y 

oe. Cortland Corundum 
ats 


Pidgeon-Thomas Co., Memphis, Tenn 

Southern Mill, Mine and Railway Supply Co., Nashville, Tenn. 
Eagle Saw Co., Chattanooga, Tenn. 

The Union Supply Co., Toledo, O. 

The Fairbanks Co., Hartford, Conn 
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Wheel Company, 
CORTLAND, N. Y. 


Send for New Illustrated Catalog and Price List with practical 
pointers on selection, use and care of Grinding Wheels. 
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AIR-COOLED GAS-ENGINE CYLINDER CONSTRUCTION 


The gas engine and the steam engine 
stand at the two extremes of heat motors 
The steam engine begins with cold water 
and fire, and water is very reluctant to 
yield to fire and absorbs a lot of heat be- 
fore it begins to turr@to steam, and with 
the steam engine everything has to be 
kept as hot as can be, all the way through, 
to keep the steam from going back to 
water again. With the gas engine things 
are the other way about with a vengeance 
Fire and iron agree perfectly, and when 
we put the furnace in the cylinder and 
burn our motor ft vetween the piston 
and the cylinder hea@ the very first power 
production requirement, after lighting the 





BY HUGH DOLNAR 


and its immediate appendages in a case, 


through which cold air may be blown b 


means of a rotary fan or other 
} 


apparatus, which may be operated by the 


engine in anv convenient manner.” , 


with his gas engine, as I have never ys 


been able to find any trace of his work, 


h 


though he appears to have built several 


gas engines in New York City, 1843-47 
It will be noted that this first patent t 


Perry throws air coving of gas-engine 


cylinders wide open to the public 


WATER-COOLED CYLINDERS 


Perry continued his work with a stout 














‘ 
Probably Perry did not have much luck 





It is interesting to note that Perry, who 
undoubtedly ha a heart-breaking time 
with his new and best heat engine—hard, 
indeed, is the lot of the man who knows 
things too soon and too hard!—not only 
invented air-cooling and water-cooling of 


gas-engine cylinders and patented these 
inventions, but also invented hot-tube 1igni 
tion, which was re-invented and patented 
many vears later by Gottlieb Daimler, who 
eained fame and renown thereby, and be 
came known as the “father of the auto 
mobile,” simply because he did w 
Perry patented a generation before him 


Perry's fourth m says, patent 4800, 











fire, is cooling things; first the valves, 
cylinder and piston, and next the exhaust 
The problem is to get rid of heat, alli 
around, not to save heat everywhere, as we 
try to do. in the steam engine 

When we want to cool things we plunge 
them into cold water, or else we blow air 
on them, and the gas engine is no ex- 
ception to this every-day cooling practice. 

THE FIRST AMERICAN GAS ENGINE 

The first American gas-engine patent, 
No. 3597, isued May 25, 1844, was granted 
to Stuart Perry, Newport, New York, f 
ris two-cycle double-acting, air-cooled, gas 


engine. Perry says at the end of his cu- 


rious specification “T have found th 
the main cylinder by the continued oper 


ation of the machine is liable to become 
too highly heated. It is proper, there 
tore, to adopt means to prevent this, which 


may be effected in various ways Chat 


which I prefer is to inclose the cylinder 


I CORBIN AIR-COOLED CYLINDER COMPLI 


heart, convinced that he had found a heat 
motor far superior to the steam engine, 
which we are just now beginning to dis 
cover is true, and in a second specifica 
tion, U. S. patent No. 4800, issued October 

1846, he says, speaking of the fire in the 
cevlinder: “It has been found, however, 
that the heat thus generated and communi 
cated to the cylinder and to the other 
parts of this engine, is a serious practical 
liffculty,” and so on This second time 
trving Perry took water as his surplus 
heat remover His specinication goes on to 
say “My first improvement consists in 
surrounding the cylinder of the engin 
with water to carry off the heat generated 
y the explosion of the gases, and keep it 
at a sufficiently low temperature for the 
efficient action of the engine, and at the 
same time, in certain cases t 


} 


his surrounding water as a water jacket 


{ 
lor the retort which gene S l niam 


mable gas,” and S 


Tr 


October 7, 1846, “4, The met 

oti atostiee ¢ bese t] linder or 
ing the explosive muxture in le cylinder OT 
in the induction passages by means of 


heated platina or other metal having like 


properties, and provided with a valve or 
valves by which the heated surface can b 
separated from the explosive muixturé 
Chis separation was made so that the hot 
tube ignition time could be regulated, 
which Daimler did not attempt 

lo come back to cylinder cooling, 


Perry's second method, the water jack« 


gines in Europe, and is the fashionab! 
method of cy ] cooling 1 America 
though ai g is largely used, with 
entire s es 1 many America i 
motors, and is far better than wat 
cooling every particular, and must pre 
ently be ne ruling practi 
THE AIR-COOLED CYLINDER 
The air led gas-engine cylinder can 
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be variously constructed to gain surface  structors find sufficient to keep their mo-_ straw color, pigeon’s breast, or even dark 


area, and there is now no determined tor cool enough to work well blue on polished parts of the cylinder 
standard practice. Some gray-iron cylin- When a gas engine is too hot it either head 

ders have integral cooling surfaces, while grows weak and stops, or it burns the lu- INTEGRAL AND APPLIED COOLING SURFACES 
others have applied radiating surfaces of bricating oil out of the cylinder, and so The integral cylinder cooling surface 


different metals. Strangest of all, there leads to cutting and sticking, or seizing extensions take the forms of spines and 








FIG. 2. FINISH BORING AFTER THE COOLING SPINES ARE IN POSITION FIG. 3. MAKING THE CYLINDER BODY READY FOR CUTTING 
THE COMB-SEAT GROOVES 











FIG. 4. CUTTING THE GROOVES WITH THE GANG TOOI FIG. 5. COMB-SEAT GROOVES CUTTING TOOL IN THE LATHE 
SHOWN IN FIG. 5 




















FIG. 0. SHEET STEEL COMBS AS FINISHED BY THE PUNCHING PRESS FIG. 7. SEATING THE SPINES IN THE CYLINDER GROOVES 


is yet an enormous difference in the cool- between the piston and cylinder, and the circumferential and lengthwise ribs, These 
ing area of successful cylinders of about high heat limit of successful small gas- ribs, again, are sometimes very short, 
the same bore and stroke, some having engine working today, is the heat limit set thick, and few in number, and more often 
two or three hundred times the cooling by the new cylinder oils, which resist very are very deep and thin and close together, 
surface added to the cylinder surface, that high temperatures, so that small gas en- so as to make very difficult molding 

other successful air-cooled cylinder con- gines run well when hot enough to show The applied cooling surfaces take the 
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forms of steel pins, screwed into the 
cylinders, or of copper flanges, either 
driven on the finished cylinders, or set 
in the mold and fixed to the cylinders by 
having th fluid iron poured around the 
holding part of the copper flanges, or 
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ter how closely hence integra! 


ing extensions are the more effective 


APPLIED COOLING 
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FIG. &. CORBIN AIR-COOLED GAS ENGINI 


DUCTION WITH ALL INSCRIPTIONS AND 


by fastening steel combs to the cylinders 
It should be borne in mind that heat is 
very slow to pass a metal joint, no mat- 


“ft 


had lengthwise steel cooling combs, staked 


41 
in the gray-iron cylinders of polygona! 
section The lengthwise comb was soon 


iubandoned in favor of circumferential! 
} 


‘omb placing, the straight steel combs be 
ing bent in course of the fixing opera 
tion to full circles 

Operation times were ret ised at the 
Corbin sh ps, so that the reader must 
f wn estimate of the labo rst 
irbin air-cooled cylinde Th 
( oling is regarded as who 
s ry, and the construction meth 

shown bid fair fo mtinuatr 





At the time of this writing the Corb 


vlinders were founded by the Brown & 


Sharpe Manufacturing Company The 
weight of one evlinder rough, dimensions 
shown in working-drawing reproduction, 


is 21 pounds 4 ounces, and the finished 
vlinder weight, with the spines applied, 
is, oddly enough, just the same, 21 pounds 
} ounces 

The full width of the applied stee! 
ombs” is I inches. The comb grooves 
in the cylinders are ' inch deep, leaving 
the radiating spines or comb teeth to pro 
ject 13@ inches as against a very much 


smaller number of integral projections 


only ™% inch long in the Frayer-Mille 
air-cooled cylinders, which have the smal! 

st cooling-surface area known to me, tn 
- esstu pract ‘ 

T} tim ju ( t pace he voling 
rib ne Cor \ ae s about 1 
ho \ req t f ] ler-finis 

g n itions | nce with per 
tion time vas refused The cost of tl 
( yt viind nall. 1 ic , 
veight v, when npared with oth 

voled cvlind is will be shown 
these al 1 lind tories At tl 
i tin DI Ta sav that tl 
Corb \ veigl ibor-hour o 
nd ta t a \ yw the figure 
fo me of tl ntegra voling 
rib nd 

\s said at ts pract n cylit 

i ling vet iot ind th 

mp s 10 1 bw the yuXtapositio ) 

t! il ) 1 evlinde nist tion storie 

| annot fail t of muc! 

1 ig i to st tors i 
irg 

Fig. 1 shows the completed Corbin air 


voled cylinder in three positions, and Fig 


8 is the construction-drawing reprodu 
mm, with all dimensiot The spines at 
mutilated to permit the placing of a ve 


tical member close to the cylinder body at 


pia 

The open end of the cylinder has a 
tapered mouth, to facilitate the entering of 
the piston and ring 


THE OPERATIONS OF MAKING THE CYLINDERS 


lhe finishing routine comprises some 
thing like twenty operations, not all of 
wht h ire spe ine j s| he evlinders are 


first finished on the flange face, and are 


then drilled for the retaining bolts or 
studs, two ipposite holes taking the 
spotting pins on the face plate and angle 








plate in re-chucking. The cylinders are 


rough-bored, as in Fig. 2, which, however, 
the finish-boring 

are then chucked, as in Fig 
take the tail center, and turned over the 
Next the cylinders 


shows operation, and 


3, centered to 


spine-groove surface. 
are grooved, as shown in Fig. 4, with the 
gang of grooving tools shown in Fig, §, 
making them ready to take the combs, 
which The tool 


stock of Fig. 5 is accurately grooved, and 


are shown in Fig. 6 


the inserted cutters are held with one 
through pinching bolt. All cutters are 
ground on the top face in a grinding ma- 
chine, in position in the cutter stock, 


which is, in this illustration, moved to the 
left of the working position to show the 
bank of grooving cutters 

The combs shown in Fig, 6 are of sheet 


steel 144 inch thick. Those shown at the 
extreme right and left are bent in the 
middle, ready to apply when beginning 


the seating operation, as shown in Fig. 7 

These combs are not cut in the Corbin 
shops, and the press tools for producing 
them, 


not known there 


which must be of interest, were 


Fig. 7 
wooden vise-horse, on which the cylinder 


shows a turned 
is slipped and rotated as the comb placing 
The the 
right length to fill the are 


proceeds combs are exactly 
and 
pened with a round-end tool in the round 
bottom between two teeth to make them 
the the 


combs are made a close fit by use of 


gre ove, 


Finally, 
the 
a pneumatic calking tool, which is applied 


hug groove bottom 


to groove the cylinder next to the com» 
side. The cylinder bore then has a finish- 


ing cut taken through it, as shown in 
Fig. 1. 

The Corbin motor-car factory is at New 
Britain, and the shop practice is in the 
best Connecticut manner. The tools and 
fixtures used are worthy of study, and 


the gang-tool construction is very good, 


indeed 
The thanks of the readers are due to 
the Corbin management, which gave all 


information requested, save as to routine 
and operation times, which were in the 
course of improvement. 





It is difficult to aluminum 
successfully in iron molds, owing partly 
doubt to the high shrinkage of the 


metal and also to certain inherent qualities 


very cast 


no 
which distinguish it altogether from those 


do 


It is doubtful if aluminum 


which give good results in 


metal molds 


metals 


can be cast even in the simplest forms in 
a metal mold so as to secure a thoroughly 
smooth surface, one which would not re 
quire polishing. The only precaution is to 
be careful not to have the molds nor the 
too hot. Best 
the heat of the mold is only moderate. If 


the mold gets too hot there seems to be 


metal results occur when 


a tendency for the metal to oxidize and 
form what might be called “feathers” 
the which highten 
the roughness of the casting—7he Meta! 
Industry. 


on 


exterior, very much 
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THE SHAPE AND DUTY OF 
ROUGHING TOOLS—I* 





BY FRED. W. TAYLOR 


In our practical experience in managing 
shops we have found it no easy matter to 
maintain at all times an ample supply of 
cutting tools ready for immediate use by 
each machinist, treated and ground so as 
to be uniform in quality and shape; and 
the greater the variety in the shape and 
size of the tools, the greater becomes the 
difficulty of keeping always ready a suff- 
cient supply of uniform tools. Our whole 
experience, therefore, points to the necess- 
ity of adopting as small a number of 
standard shapes and sizes of tools as prac- 
ticable. It is far better for a machine 
shop to err upon the side of having too 
little the 


rather than on that of having too many 


variety in shape of its tools 





writer would state that these tools have 
been in practical use in several shops both 
large and small through a term of years, 
and are giving general, all-round satisfac- 
tion. 

CONFLICT BETWEEN THE DIFFERENT OBJECTS 
TO BE ATTAINED IN CUTTING METALS 
WHICH AFFECT THE DESIGN OF 
STANDARD TOOLS 

Our standard tools may be said to rep- 
resent a compromise in which each one 
of the elements has received most careful 
consideration, and has had its due in- 
fluence in the design of the tool; and it 
can also be said that hardly a single ele- 
ment in the tools is such as would be 
adopted if no other element required con- 
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FIG. I. DEFINITIONS OF TERMS USED. TOOL ABOUT TWO-THIRDS USED AWAY 
ment for maintenance of tools should be The following, broadly speaking, are 
g ; 


directed rather toward securing an ample 
and uniform supply of tools limited to a 
The 


stress 


few shapes than to a great variety. 
hardly 
upon this point and it, therefore, becomes 


writer can lay too much 


all the more important to use the great 


est care and judgment in selecting .the 
standard shape which is to be used for 
roughing tools 
STANDARD TOOLS ILLUSTRATED 
In Fig. 47 is illustrated the shape of 


the standard tools which we have adopted, 
and in justification of our selection the 


*Extract from the Presidential address be- 
fore the American Society of Mechanical 
Engineers. Fig. 1 gives the author's defini 


tions of the various parts, of a tool. 
+The paper gives drawings of tools from 
\% to 1% Inch steel corresponding to Fig. 4 


which has been selected as a sample.—Ed, 


the four objects to be had in mind in the 
design of a standard tool: (a) The ne- 
of leaving the forging or casting 
cut with a true and sufficiently 
smooth surface; (b) removing the metal 
in the shortest time; (c) the adoption of 
that shape of tool which shall do the larg- 
work with the minimum 
combined cost of grinding, forging and 
steel; (d) ready adaptability to a 
large variety of work. 

As we go further into this subject the 
nature of the conflict between these four 
objects and of the sacrifice which each 


cessity 


to be 
est amount of 


t 01 


element is called upon to make by one of 
To il- 
lustrate the nature of these compromises: 


the others will become apparent. 


Generally speaking, we have been obliged 
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to adopt as our standard shape a tool 
which can be run at only about, say, five- 
eighths of the cutting speed which our 
knowledge of the art and our experiments 
show us could be obtained through an- 
other tool of entirely different shape if 
no other element than that of cutting 
speed required consideration. 

We have been obliged to sacrifice cut- 
ting speed to securing smaller liability to 
chatter; a rather truer finish; a greater 
all-round convenience for the operator in 
using the tool; and a 
cheaper dressing and grinding. The most 
important of the above considerations, 
however, is the freedom from chatter. 

On the other hand, we have 
obliged to adopt a rather more elaborate 
and expensive method the 
tools than is usual in order to provide a 


comparatively 


been 
of 


dressing 


shape of tool which allows it to be ground 





























a great many times without redressing, 
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FIG. 2 
BLUNT TOOL FOR CUTTING HARD STEEL AND 
CAST IRON 


and also in order to make a single Taylor 
White heat treatment of the tool last 
than it otherwise would. And 
again, the shape of the curve of the cut 
ting of the which 
adopted—first, to insure against chatter, 


longer 


edge tool we have 
and second, for all-round adaptability in 
the lathe—calls for 


and care in the grinding that would 


much more expense 
be 
necessary if a more simple shape were 
used. This necessitates in a shop either a 
specially trained man to grind the tools 
hand to the required templets and 
angles or preferably the use of an auto- 
matic tool grinder. 

The chemical composition of the steel 
from which the tool is made and the heat 


treatment of the tool will, of course, re- 


by 


ceive the most careful consideration in the 
adoption of a standard tool. No shop, 
however, can now afford to use other than 
and there are 


the “high-speed tools,” so 
many makes of good tool steels, which, 
after being forged into tools and heated to 


the melting point according to the Taylor- 
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White process, will run at about the same 
high cutting speeds, that it is of com- 
paratively small moment which particular 
make of high-speed steels is adopted. 


EFFECT OF THICKNESS. OF SHAVING ON CUT 
TING SPEED THE MOST IMPORTANT 
SUBJECT FOR EXPERIMENT 

It is the thickness of shaving which 


must be first considered, as this element 
has more effect upon the design of our 
standard tools, and in fact upon the whole 
problem of cutting metals than any other 
single item which is completely under the 
control of those who are managing a 
shop 

To make it more apparent that the ele- 
ment affecting the cutting speed the most 
is the thickness of the shaving, the write; 
would call attention to the fact that divid 
ing the thickness of the shaving by 3 in 


creases the cutting speed in the ratio of 1 





























FIG. 3 


SHARP TOOL FOR CUTTING MEDIUM AND 


STEEI 


SOFT 


to 1.8, while dividing the depth of the cut 
by 3 only increases the cutting speed in 
the ratio of 1 to 


From 


27 
ratios it will be seen that 


of the chip has about three 


these 
the thickness 
times as great an effect in modifying the 
cutting speed as has the depth of the cut. 

OBJECT IN THE CUTTING 
CURVED 
DAMAGE 


PRINCIPAI HAVING 
INSURE 


FIN- 


EDGE OF} TOOLS IS TO 


TO THE 


THE 


AGAINST 


ISHED SURFACE OF WORK 


The the effect of 


thickness 
able us to explain 


experiments upon 
of shaving on cutting speed en 
the theoretical 
fact that 


tool 


from 


standpoint the well known eacn 


properly designed roughing should 


have the line or contour of its cutting 
edge curved as it approaches the extreme 
nose of the tool or that portion of the 


tool which insures a good and true finish 
of 4 tool whose cutting edge 


forms a curved line of necessity removes a 


the work 


shaving which varies in its thickness at all 


parts. The only type of tool which can 
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uniform thickness is 
The 


object in having the line of the cutting 


remove a shaving of 


one with a straight-line cutting edge 


edge of a roughing tool curved as that part 
of the cutting edge which does the finishing 
is approached, is to thin down the shaving 
at this point to such an extent as will in- 
sure the finishing part of the tool remain 
ing sharp and uninjured even although the 
main portion of the cutting edge may have 
been ruined through overheating or from 
some other cause 

The effect 
the thickness of 


‘f a curved cutting edge upon 


the shaving will be seen 


by inspecting Fig. 7 
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Bhape of stan lar! Shape of ', roun? 


ton vee! etandan! tx 


rres- 


ponding to those two-thirds grown ! 


given io Fig. 2 away 








INCH WITH 


EXPERIMENTS 


TOOI 


FIG. 4. STANDARD 7¢ 


WHICH MOST OF THE 


HAVE BEEN MADE 


The broken lines show shape of tool as 
forged. 

The solid lines show tool as 
ground, for cutting hard 
These tools are ground 
gles Clearance angle 6 
slope 14 

For cutting medium 
these are ground 
gies: Clearance angle 6 
slope 22 


For the exact curves of the cutting edges 


Figs. 2 


shape of 
steel and cast iron. 
to the following an 
. back slope 8°, side 


and soft steel 
following an 
, side 


steel 
to the 
. back slope Ss 


tools 


and 3 


Set 


It will be observed that the quality an 


of the finish left the work 


accuracy upon 

1] } : « ° ] 
will depend upon maintaining sharp an 
uninjured throughout the cut that portion 
f the cutting edge of the tool which 
extends, say, from about point 0.005 inch 
to point 0.02 inch 


standard 
standard* or 


By examining the cutting 
speeds it will be seen that the 


ruining speed at point 0.04 inch, for in- 


stance, on the curve of our enlarged tool, 


is 13 feet. From this it is evident, then, 


*Elsewhere in the paper the author says: 
“Throughout this paper, the speed at which 
tools give out in 20 minutes, will be, for the 
sake of brevity, referred to as the ‘standard 


speed thes 








44 
that if the tool enlarged in Fig. 7 were 
run at a cutting speed of 13 feet per min- 
ute so as to just ruin it at point 0.04 inch, 
the’ tool at point 0.01 inch would then be 
running at less than one-half of the cut- 
ting speed which would be required to 
ruin it. It would be, therefore, well with- 
its safe limit of cutting speed, and 
would remain sharp and uninjured until 
0.04 inch had entirely broken 


in 


the edge at 


down. It is obvious then that a curved 
line cutting edge insures the finishing part 
of the tool from damage, and for this 
reason the cutting edges of all! tools 


should be curved, at least, as that portion 
of the edge of the 
which leaves the work of the proper size 
ind with the proper finish 


o 7 ; 
too! 1S 


approached 


TOOLS WITH BROAD NOSES HAVING FOR 


THEIR CUTTING EDGES CURVES OF LARGE 


RADIUS BEST TO USE EXCEPT FOR 
RISK OF CHATTER 
Upon appreciating the increase in the 
fr oe a 
; 
\ 
| 
Li om 
»~s ~h © | 
| | 
FIG. 5 FIG. 6 
Fig. 5. Clearance angle, back slope and side 


slope in standard tools for cutting cast iron 
and hard steel. Tool about two-thirds used up 

Fig. 6 Clearance angle, back slope and 
side slope in standard tools for cutting med 


ium and soft steel. Tool about two-thirds 
used up 
cutting speed obtained through thinning 


down the shaving, as shown in our exper 


iments with straight cutting edge tools, 
the tools shown in Fig. 8 were made at 
used on roughing work for years in the 
axle lathes of the Midvale Steel Company. 
The gain in cutting speed of these stand- 
standard 
round-nosed tool, as shown in Fig. 4, is in 


the ratio of 1.30:1 


ard broad-nosed tools over our 


This general shape of tool continues to 
o the 
disadvantage that it is likely to cause the 


be extensively used, but it is subject 


work to chatter, and so leave a more 
less irregular finish 
Were it not for this difficulty, added to 


the fact that our standard round-nosed 
tool has a greater all-round adaptability 
and convenience, the tools illustrated in 


Fig. 8 would undoubtedly | 


shapes for shop standard 


ve the proper 


REASONS FOR ADOPTING 


CHOSEN FOR 


THE PARTICULAR 
THE CUTTING 
EDGES OF OUR STANDARD TOOLS 


CURVES 


for 
rough 
ing tools, it is desirable to give our rea 


the 
curved cutting edges in standard 


Having explained necessity 
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sons for the adoption of the 
curves of our standard tools. It 
noted that as the body of the tool becomes 
smaller, the radii of curvature of the cut- 


particula 
will be 


ting edge also become correspondingly 


smaller, This change in the curve of the 
cutting edge is rendered necessary by the 
fact that the smaller tools are used in the 
small lathes, which, 
work 
cuts are 
in depth 
feeds 
eter are 


generally speaking, 
upon small -forgings, from which 


removed which are both shallow 


and have comparatively fine 


Forgings which are small in diam- 


quite as liable to chatter as the 
larger forgings which are machined in 


larger lathes, and in order to avoid this 
chatter, it is that a 7 
cutting edge should be chosen which 


necessary curve tor 


the 
give a variation relatively in th: 


will 


thickness of shaving even in small depths 


of cut. Thus, for the avoidance of chat- 
ter, the curve of the cutting edge should 


be small in proportion as the depth of cut 


7 ~ 
QQ —DL_MR0dd VRoEFrorRin Zo SV 
. SQ_1 S SS S 
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ting hard steels than for soft, and this 
is also to a less degree true for cast iron 
as compared with soft steel. 

It is a matter of common 
that the slower the cutting speed, the less 
the liability of the tool to chatter. !: 
becomes from the 
point of chatter to use in cutting hard 
steel and also cast iron a larger radius of 
curvature than would be permissible i 
cutting soft steel, The fact has alread 
been pointed out that the larger the radius 
of curvature, the thinner the shaving, and 


experience 


therefore safe stand- 


therefore the higher the cutting speed, an 
in the interest of economy, it is, of course 
particularly hard 
steels to increase the necessarily slow cut- 


desirable in cutting 

ting speed as much as practicable. 
For the following entirely different rea- 

son, also, the radius of curvature for tools 


to 


larger than in tools to be used in cutting 


be used in cutting cast iron is made 


Cast iron is cut with less cutting 














; 7. AC ; rING EDG! 
ind feed which 1 nally ta press esistance to the tool than 
small quired for soft steel. Therefore, in 
As will be seen later, the smaller radius given lathe a greater depth of cut and 
of curvature of the g edge invol yarser feed can be taken on cast ror 
a diminution in cutting speed. Therefore, than on soft steel; and, as explained 
with larger sized tools becomes impor- ibove tn coarser the feed the greater 


the 
a radius of c 


tant, on 


irvature for the cutting edge 
as is compatible with freedom from chat- 
er. The coarser feed which usualiy ac 
companies the larger tool also calls for 
larger radius of curvature at the nose of 


the tool, in order that the ridges left by 
the spiral path of the tool along the forg- 
ing shall be as low as practicable 

The all-round adaptability of the stand 
ard tool to a variety of uses also calls for 


1 smaller radius of curvature the smaller 
tool, 


are continually required to run up against 


the since standard roughing tools 


a shoulder or into a corner on the work. 
and the nllet in this corner is normally 


small in proportion as the 


ing is small 
By comparing curves of the tools shown 


in Figs. 2 and 3, it will be observed that 


tools which are to be used for 


cutting cast 


iron and hard steel, have slightly 


larger 
radii of curvature thanthose whichare tobe 


used for the softer steel and wrought iron 


The reason for this change is that much 


slower cutting speeds must be used in cut 


the 


extreme nose of the tool in order to leave 


should be the radius of curvature of 
an equally smooth finish 

In many machine shops a very consid 
work 
cuts to be taken upon pieces of cast iron; 


erable portion of the consists of 
the depth of the cut being comparatively 
shallow, and the strength and rigidity of 
the casting being so great that in order to 
ise even approximately the full pulling 
power of the lathe or planer, etc., broad 
feeds must taken. In our standard 


shop tools the extreme end of the noses 


be 


ire rounded with too small radii to take 
i very broad feed, and yet at the same 
time leave a reasonably smooth finish. I+ 
is therefore desirable in all such shops to 
standard which 
designed for work of this char- 


have tools available 


are 


especially 


icter 
In Fig. 9 is illustrated a single size of 
the type of tool which we recommend for 


It will be observed that in 
corresponds exactly to our other 
standard tools for cutting cast iron and 
hard steel, except that the extreme nose of 


tool is widened 


this purpose 


form it 


ut so as to have a 
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curve of very large radius, approximating 
to a straight line 
TOOLS 


LIP AND CLEARANCE ANGLES OF 


Contrary to the opinion of almost all 
novices in the art of cutting metals, the 
clearance angle and the back-slope and 
side-slope angles of a tool are by no means 
among the most important elements in the 
design of cutting tools, their effect for 
good or evil upon the cutting speed and 
even upon the pressure required to re- 
move the chip being much less than is or- 
dinarily attributed to them 

The following are our conclusions re- 
garding the clearance angle of the tool. a 
For standard shop tools to be ground by a 
trained grinder or on an automatic grind- 
ing machine, a clearance angle of 6 de 
grees should be used for all 
roughing work. 6 In shops in which each 


Io 


classes of 











FIG.10 














FIG.1! 







FIG.8 Broad nosed 
with slightly curved 
edge 
Clearance 6° 
Back Slope 87 
/ 
Side Slope 14° 


/ 











FIG. 9 eT 
OUTLINE OF CUTTING EDGE 
OF TOOL FOR SHALLOW BADLY SHAPED 
DEPTHS OF CUT AND TOOLS 
WIDE FEEDS IN 
CAST IRON 
machinist grinds his own tools a clear- 


ance angle of from 9 degrees to 12 de- 
grees should be used 

The clearance angles for roughing tools 
in common use vary between 4 degrees 
and 12 degrees. We have had experience 
on a large scale in different shops with 
tools carefully ground with clearance an- 
gles of 5 degrees, 6 degrees and 8 de- 
grees, In the case of one large machine 
shop which had used clearance 
ground to 8 degrees through a term of 
years, they finally adopted the 6 degrees 
clearance angle with satisfaction For 
many years past our experiments have al! 


angles 
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been made with the 6-degree clearance 
angle, and this has been demonstrated to 
be amply large for our various experi 


On the other hand, a 


ments. 5-degree 
clearance angle ‘n practical use in. a 
shop has appeared to us through long-con 
tinued observation to grind away the flank 
of the tool just below the edge 


6 degrees 





cutting 

rather more rapidly than the 
We have, therefore, adopted the 6 

degrees clearance angle as our standard 


angle 


4 CLEARANCE ANGLE OF FROM Q TO I2 DI 


GREES SHOULD BE USED IN SHOPS IN 
WHICH EACH MACHINIST GRINDS 
HIs OWN TOOLS 
It should be noted, however, that in 


shops systematized by us the cutting tools 


are invariably ground either on an auto 


matic tool grinder, or by special men 


who are carefully taught the art of grind 
ing and provided with suitable templets 
and gages, and that in this case the clea: 


ance angle for every tool is accurately 


made to 6 degrees 
h lathe 


own tools, a 


In shops, however, in which eac 
yr planer hand grinds his 


larger clearance angle than 6 degrees 
should be used, say, an angle of from 9 
degrees to 12 degrees, because in such 
shops in nine cases out of ten the work 


men grind the clearance and lip angles of 


their tools without any gages, merely by 
looking at the tool 


ssing at the 


and gue 


proper angles; and much less harm will be 
lone by grinding clearance angles consid 
erably larger than 6 degrees than by get 
ting them considerably smaller. It is for 
this reason that in most of the old sty! 
shops in which the details of shop pract 


are left to the judgment of the men or to 


the foreman, that clearan ingles con 
siderably larger than 6 degrees are gen 
erally adopted 
LIP ANGLE OF THE TOOL 
[he following are the conclusions ar 


rived at regarding the angles at 
tools should be ground 


(A) 


machine 


} 


For.standard tools to be used in a 


shop for cutting metals of aver 


age quality Tools for cutting cast iron 
and the harder steels, beginning with a 
low limit of hardness, of about carbon 
0.45 per cent., say, with 100,000 pounds 


tensile strength and 18 per cent. stretch, 
should be ground with a clearance angle 
»f 6 degrees, back slope 8 degrees, and 


side slope 14 degrees, giving a lip angle of 


68 degrees 


(B) For cutting steels softer than, say, 
carbon 0.45 per cent, having about 100,000 
pounds tensile strength and 18 per cent 
stretch, tools should be ground with a 


clearance angle of 6 degrees, 
sf & 
giving a lip angle 

(C) For shops 
cut a lip angle of iron 86 degrees to 90 
used 
shops where 
hard or 


tools should be grout 


back 3] ype 
degrees, side slope of 22 degrees, 
of 61 legrees 


in which chilled iron is 


legrees should be 
(D) In 


upon 


work is mainly 


steel as harder than tire 


, 
steel, id with a clear 


45 


yf 6 degrees, back slope § de- 
9 degrees, giving a lip 


ance ang! 
grees, side slope 


angle yf 74 degrees 


(E) In shops working mainly upon ex 
carbon 0.10 per 


tremely soft steels, say, 


to 0.15 per cent., it is probably eco 


tools with lio angles keen- 


nomical to use 





er than 61 degre¢ ~ 


(F) The most important consideration 


angle is to make it 
sufficiently blunt to avoid the danger of 


it the cutting edge 


( nbling spalling 

(G) Tools ground with a lip angle of 
ibout 54 degrees cut softer qualities of 
st ind also cast iron, with the least 
press if the chip upon the tool. The 
pressut ipon the tool, however, is not 
th nos mportant ynsideration in se 


lip angle 

In choosing between side slope and 

back slope in order to grind a sufficiently 
, 


icute lip angle, tl following considera 
tions, given in the order of their impor- 


p si le slope and are 
back With 


in be ground many 


oppos d to a steep slope: a 


side slope the tool 
more times without weakening it; b The 
chip runs off sideways and does not strike 
clamps; c The pressure 


the tool posts or 


f the chip tends to deflect the tool to one 
side, and a steep side slope tends to cor- 
rect this bv bringing the resultant line of 
pressure within tl base of the tool; d 
Eas er t fe dl 

(I) TI following consideration calls 
for at least a rtain amount of back 
slo \n absence of back slope tends to 
push the tool and the work apart, and 
therefore to cause a slightly irregular fin 

i 1 slight variation in the size of the 

W N 

(J) For ynclusions as to clearance 
ingle Ss i 
MOST IMPORTANT CONSIDERATION IN CHOOS- 

ING LIP ANGLE IS TO MAKE IT SUFFI 

CIENTLY BLUNT TO AVOID DANGER 
OF CT MBLING OR SPALLING 
OFF AT THI 'TING EDGE 
In deciding upon the acuteness of the 


’ 


» angle of a tool the absolute necessity 


I 
of guarding against the spalling or crumb 


ling of the cutting edge becomes by far 
the most important of all considerations 
In this connection the essential fact to be 


borne in mind is that the harder the 


metal to be cut, the blunter must be the 
I 


lip angle of the tool n the case of 
chilled iron and semi-hardened steel, for 
nstance, the lip angle must be made from 
86 degrees to 90 degrees. A smaller an 
gle than this will cause the metal at the 
extreme cutting edge to spall off or crum 
ble away (quite as much on account of the 
feeding pressure as from the pressure of 
the chip) and thus ruin the tool. As the 
metal to be cut grows softer, however, the 
lip angle can be made keener without dan 
ger of spalling, 
ntended to 


a high limit for hardness of about 100,000 


until with standard tools 


ut the softer steels, say with 


pounds tensile strength and 14 per cen: 
to 18 per cent. stretch, the smallest lip 








40 
angle which, in our judgment, it is on the 


whole wise to use would seem to be about 
Or de grees 

Dr. Nicolson with his dynamometer ex 
| 


periments that with a “cut 


has shown 
* of 60 degrees, corresponding 
of 54 degrees, clearance an- 
egrees, tools remove metal with the 
is also corro- 


minimum of pressure. This 


borated in a general way by our observa- 
tions in cutting dead soft steel. Therefore 
from the standpoint of pressure, with a 
view to taking the largest cut with a given 
pulling power and with the least strain 
ipon the working parts of the lathe, this 
should be (And = al- 


though, on the question of 


ingle approached 
whole, the 
pressure on the tool has less weight than 
either the crumbling at the cutting edge, 
the cutting speed, or the proper angles for 
he longest life 


obtaining t and the largest 


number of grindings for a given tool, stil] 


t must be considered; and it is this which 


has led us to choose for our standard in 
each case the keenest cutting angle which 
s free from danger of spalling. 

Metals 
ness chilled 
seldom met with in ordinary shop 


which even approach in hard 


iron and semi-hardened steel 


are but 


practice and, therefore, in selecting thé 


lip angles for standard shop tools, we 


have divided the metals to be cut in a 


shop into two classes: a cast iron and 


the hard r classe s of stec l, say, beginning 


as a low limit for hardness with a ste 


of about 0.45 to 0.50 per cent. carbon, 100, 
tensile 


000 pounds strength and 18 pet 


cent. stretch; and > the softer classes of 
steel 

Our guiding principle in selecting the 
lip angles for the tools to be used in cut 
ting cast iron and the harder classes o 
steel has been to select what we believe 
to be the smallest or most acute lip angle 
which can be safely depended upon to run 
without danger of spalling off at the cut 
ting edge while cutting the harder steels 
ordinarily met with in machine-shop prac 
steels used in 


tice (such as the hardest 


this country for car-wheel tires, say of 
135,000 to 140,000 pounds tensile strength, 
of stretch, and, for 


t Ye) 


and 9 to 10 per cent 


instance, unannealed steels, or the 
harder of the 


forgings which are used 


oil-hardened and annealed 


Govern- 


ment specifications for making large steel 


under 


and after large experience 


have 


cannon, etc.) ; 
in cutting metals of this quality we 
would be unsafe to use 
than 68 degrees, 


6 degrees, side 


concluded that it 
a more acute lip angle 


with clearance angle of 


of S 


slope of 14 degrees and back sl pe 
degrees We have demonstrated by re 
peated trials that tools with the above lip 


safe from danger of spalling or 


ingle are 


tf crumbling at the cutting edge, even 


when cutting tire steel, gun steel or tool 


steel 
For shops which are engaged mainly in 


cutting steels as hard as tire steel, we 


should recommend as a standard tool one 


having 6 degrees cle irance, 5 degrees back 
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slope and 9 degrees side slope, giving 
a lip angle of 74 degrees Since for this 
special work the tools can be run at a 
high cutting speed, they can be ground in 


g 
less time and they can be ground mor?z 
times for each dressing in the smith shop 
than tools with more acute lip angles. 

In those shops which work upon metals 
of average hardness and in which the tools 
are furnished to the machinists ground to 
the required shapes, and in which either 
automatic tool grinders are used or spe- 
cial grindstone men are employed to grind 
the tools. more work can be gotten out by 
grinding the tools to angles at least close 
ly approximating ours than from the use 
of tools with blunter lip angles 

The 
acute lip angle of 68 degrees, for cutting 


reason for preferring the more 
medium hard metals, to the angle of 75 de 
grees to &5 degrees adopted by the aver- 
age machinist, is that the more acute angle 
removes the metal with a lower pressure 
on the tool; while repeated experiments 
made by us in cutting medium hard steels 
indicate that little if any differ 


ence in cutting specd between the 68 de- 


there is 


grees lip angle and coarser angles. Our 


standard tools, therefore, are capable of 


taking heavier cuts than the blunter tools, 


and in a given machine working to the 


limit of its pulling power can remove 


rather more metal in a given time 


WHY roo! FOR CUTTING SOFT CAST IRON 


SHOULD HAVE RLUNTER LIP ANGLE 


THAN roo! FOR CUT 


rING SOFT STEEI 
It may be a matter of surprise to some 
that we have adopted a lip angle of 68 


degrees for cutting the softer grades of 


cast iron, while we recommend a lip an 


gle of 61 degrees for the softer steels. It 


is one of the strange anomalies met with 


in so many of the elements of this art, 


rwever, a f we experiment wit a 
how r, that if w xperimen ith 


one hand, and 
the stand- 


very soft cast iron, on the 


a very soft steel on the other 


ard cutting speeds of which are each, savy, 


150 feet per minute with a 3/16@-inch depth 
of cut and 1 
the soft steel the highest speed can be ob 
least 


believe even 


16-inch feed—in the case of 


tained only with a cutting edge at 


as keen as 61 degrees, and we 
keener, while the lip angle corresponding 


to the highest cutting speed with soft cast 


iron is 68 degrees or even blunter 
WHY’ TOOLS SHOULD RE GROUND WITH 
GREATER SIDE SLOPE THAN 
BACK SLOPE 
We have endeavored above to make # 
clear that the paramount consideration af 


fecting the chotce of the lip angle for 
standard tools has been the avoidance of 


or crumbling at the 


Having chosen a lip ang 


the danger of spalling 
cutting edge 
which is sufficiently blunt to avoid danger 
still be decided 


whether this angle shall be produced, say, 


from this cause, it must 


alt wether by sicle slope or alt wether by 


} : ] > Beas . ; 
sack slope, or by a combination of side 


Slope and back slope; 


and in sett 
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question there are several important, and, 
as usual, conflicting considerations. These 
may be divided into the following groups, 
which are given in the order of their im- 
portance: a Ease and cheapness of grind- 
ing and the effect of repeated grindings 
upon the strength and life of the tool; b 
guiding the chip in the proper direction for 
convenience in operating; c the effect of 
pressures produced by side slope and back 
slope upon the tendency of the tool to 
gouge or plunge either forward or side 
ways; d the power required to feed. 
BACK SLOPE NEEDED TQ SECURE BETTER FIN 
ISH AND GREATER ACCURACY IN SIZE 

A study of all of the 
would lead to the cé6nclusion 
should be with all 
and no back slope. There is, 
which makes it desirable to 
have a back 
namely, the fact that a steep back slope 
the chip to 
away from 
that the 
greater the pressure tending to force the 
tool and the work apart, the greater will 
finish left by 
This 


irregularity both in size and finish is par- 


elements 
that tool: 
slope 


above 
designed side 
however, 
one element 
certain amount of slope; 
tendency of 
work 
evident 


diminishes the 
push the tool and the 


one another, and it is 


be the irregularity in the 


the nose of the tool upon the work. 


ticularly noticeable in those cases in which 
the tool espe- 
cially rigid, and in which the depth of the 


and its supports are not 
cut varies from one part of the forging to 
another; and also when the surface of the 
forging is more or less eccentric or un- 
even owing to the irregularities left by the 
hammer in forging. 

We have made repeated careful experi- 


ments with lathes having springy tool 
supports and with more or less lost mo- 


tion, and in such machines, providing the 
tool is fastened tight in the tool post, we 
have found that the tools ground to our 
standard angles very rarely gouge or 
plunge forward or sideways seriously. The 
danger of plunging forward, however, has 
been one of the reasons influencing the 
adoption of a back slope as small as 8 de- 
grees. 

The tendency of the tool and work to 
hand, is 


apart, on the other 


marked with tools designed with all side 


push very 


slope and no back slope. 





The & Gamble 
Company, of Cincinnati, while it does not 


Houston, Stanwood 


maintain so elaborate a trade school as 


has recently been referred to in our col- 


umns, yet endeavors to do something 


along this line for its apprentices, and 


during working hours, and while under 


the pay of the company, its apprentices are 
arithmetic, algebra, 
Recent- 
ly, however, there has been some difficulty 
suitabl this 


taught elementary 


reading, writing and geography 
teacher for 
school, and they are looking for a young 


in securing a 


man who can teach the branches named 


above during part of the time of each 


day; the rest of the time to be spent in 


the: ‘op in some capacity 
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AN EXTRA-HEAVY SLAB MILLING MACHINE ° Peshing tt as with the reverse arrange. 





nen There 1s also a provisior void 
t rut g kward of table, and 
, ~ , + st | ' } * y + +1 se? , . +! > 
EDITORIAL CORRESPONDENCE conseq limbing o cutter oO 
. eid fF +) +? vyhen sinku g in 
The accompanying illustrations show a bearing makes it feasibl ljust the 
pan) , ee 
) 


slab milling machine by the Newton Ma arbor lengthwise after all other adjust 
chine Tool Works, of Philadelphia, which ments have been made, and an adjustme 


7 : } 1 } N s st \ X SSIV ver 
is not only of great weight and power, of eight inches is provided by means ; : 
but of novel design in several particulars. the upper cross-rail screw, the lower ae es ; dee 

A“ 1 hel +] - . ] 7 , thu 
As an indication of its massive propor- screw adjusting the itboard bearing welk DEIOW th ‘s I 
: : - make it p t ! past p t 
tions, it may be mentioned that its main « Pp ‘ 
3 ae : ; SINKING THE CUTTER AT THE BEGINNING O - 1s solid forged , ns on 
spindle is 6% inches diameter 1n its bear- , : wa L055 I 
A ing ind to mill keyvwavs in larg 


ing, which is 15 inches long, while 
the machine is driven by a two to one Much of the work for which such a ma shafts having a wide variation in diam 
variable speed motor of 35 horse power. chine is used, for example fluting the sid t a ut _ rent part An = presel 
Except for the driving worm, which is of tods of locomotives, involves sinking the ” mn , 
bronze and of the steep-lead type, and the cutter into solid metal! at the beginning of 
bronze spiral table-feed pinion, the gears the cut. The old arrangement of cross- TRAVERSE MOVEMENTS 


+] 


are all of steel, the main driving worm- fail with a vertical face involves a con Quick power movement of. tabl " 


wheel being case-hardened and the ratio siderable projection of the arbor forward rail in both directions is provided, and 
} f ¢ 


of worm and worm-wheel being 20 to 1 of the rail, the result being that the spring provision is also made for using the down 


























FIG I \ HEAVY SLAB MILLING MACHINE 


The worm step is a roller-thrust bearing f the rail, due to the first bite of the cut ward power movement of the rail as a 


DETAILS FOR SECURING RIGIDITY ter, is inclined downward, permitting the feed when sinking the cutter at the be 

Every effort has been made to secure a cutter to gouge into the work, leading to ginning of a cut. The hand levers which 
rigid arbor drive and support, the drive chatter and possible bri kage of cutters ontrol the qu k traverse are so arrange: 
being by a “butterfly” or cross key, which /” the present machine, this tendency is as to move in the same directions as the 
is integral with the flange on the arbor [@rgely reduced by it —— ft resulting movement—forward, backward, 
and engages with a slot across the end oi the rail, on shown oll alf-tones and up or down fot responding adjust 
the spindle. The outboard bearing has a — —7 oe <5 s section, Fig. 3 moms 
bush with a parallel hole, and an external ‘© #*t0" xg ee Wee nga age tt HE GEAR BOX 
taper to compensate for wear. This bush *"™*" oO Wes OF 8 G meCEeS tet he feed of the table is by a steel ra 
takes bearing directly on the arbor collar THE ELEVATIN REW STEPS and brot piral pinion, the feeds being 
and may thus be adjusted close up to tl Rigidity of th itter under thes I obtained n extremely simple and con 
cutter, reducing the unsupported length cumstances is also largely increased by pact gear box which accomplishes the re- 
of the arbor to the shortest possible the fact that th ross-rail clevating markable result of giving nine speeds with 
amount Che arbor projects through tl screws are stepped at their bottoms in nine gears, and with no idle gears in mesh 
bearing with the clamping nut external to stead of at their tops, tl screws thus Fig. 4 is an interior view of this box, tl 
it. The absence of a step at the ward pulling the itter into the work instead gears of which are of steel and run in oil 











ipon it, although, in the 
the connection is all through gears 
I he ntermediate shatt will be seen to 
rry three gears of varying diameters, 
sliding 


gears 


laits carr 


the two outer sl ry 
additional 


while 
splined quills on which 


are mounted. By manipulating suitable 
levels the quills are adjusted endwise to 
bring the different combinations of gears 
in mesh, and since the lower gears give 
three speeds for each position of the upper 
quill, the result is nine speeds which 
range from I to 10 inches per minute 
SOME MILLING RECORDS 
During six months ntinuous use the 
following cuts have been maintained 
which, each in its class, is believed to ex- 
ceed all previous records in slab milling 
Width of cut 9! inches, dept t o/! 
inch, feed per minute, 8 inches, or a t 
of nearly 43 cubic inche f metal p 
minute, or about 114 cubic inches per min 
ute per rated horse-power of motor; in 
} 


fluting or channelling two locomotive side 


rods simultaneously, width of cut for each 
rod 3 inches, depth of cut 1% inches, feed 
3% inches per minute, giving a chip sec- 
tion of 9 square inches, and a removal of 
inches of metal per minute. 


291% cubic 


[he cutters used had inserted teeth of air 
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f the first commer- 














p 5 ijT-tone t 
cially essful Newton slab milling, 
which was mad 1 1884, and was con 
rd-break It was intended 
a 
NY \ms 

= | 

J | 

FIG. 3. SECTION OF INCLINED CROSS RAIL 


for the same class of work as the machine 
under notice, including the fluting of lo- 


comotive side rods. The spindle drive 
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support with the independently adjusted 
utboard bearing of the older machine. 
F. A. H 





Tempering Steel with Cyanide 
—Some Results Obtained by 
Its Use, and Some Instances 


Where It Should Not Be 
Employed 





BY E. R. MARKHAM 
relating to the use of cyan- 
time to time in the 
AMERICAN MACHINIST. 
writers think its use 
should be encouraged, while others claim 
that it injures if brought in con- 
ct with it while the metal is red-hot. 
While reading these various opinions, it 
occurred to me that perhaps a few words 


Articles 
ide appear from 
columns of the 
Some seem to 


steel 


t interest those who have never had 
an opportunity to experiment along this 
line, and to whom my experience might 


mig] 


be of value at some time. 
THE ACTION OF CYANIDE 
When cyanide of potassium is applied 


to a clean surface which is heated nearly, 
or quite, to a red heat, it not only car- 
bonizes the surface, but it also causes 
ill scale, or other substance which may 








hardened steel, the teeth being inserted on 


a true spiral The peripheral speed of 

the cutters was 86 feet per minute. 

THE ADVANCE IN MILLING-MACHINE 
STRUCTION ILLUSTRATED 


illustration of the advance in 


CON- 


As an 


milling-machine construction, we give in 











HEAVY SLAB MILLING MACHINE 
was by a compound spur train, and the 
table feed by a spur pinion and rack, the 
quick traverse being by the hand crank. 
The reader will not fail to compare the 
inside square-lock table guide with the 


overlapping design of the present ma 


hine, and especially the cross-rail arbo: 


be on the surface, to scale off when the 
article is placed in the hardening bath, 


thus insuring the contents of the bath 
having access to every portion of the 
surface, and so doing away with a tend- 


ency toward soft spots which sometimes 


manifest themselves. 





January 10, 1907 


SOFT SPOTS 


Soft spots in hardened pieces result 
from several causes; sometimes a scale 
of oxide will form on the surface and 
gas will form under this in spots called 
pockets, forming _ blisters When e 
piece is immersed in the bath th 
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IARD I Vi TEE H 
| he t were |! vi d ot 
stan p whe I St An exan 10n 
to tneir net] ods > wer t it pieces 
inut es we subjectec t C I lor 
10 minutes ‘ et] f heating was 























( Strengt teet! And is 
there was n ed of its being used it 
was discontinued; not that they found 
t harmful, but because it was unneces- 
sary The long its had rendered the 
steel weak 

RAPER TROUBLES 
[ also remember visiting a shop where 
nachine tools were manufactured, and 


found they could not harden their scrap- 


ers so they would stand up on the hard 
cast-iron surfaces they were scraping. 
They had experimented with various 
steels recommended by other concerns 
and by the steel makers, but with little 
success 
OCATIN( HE DIFFICULTY 

I had the blacksmith draw out a 

scraper and then harden it in order that 


I might follow the work and see if the 
fault was in the blacksmith shop I 
was convinced that the man understood 
his business, and that the fault must be 
elsewhere s [ watched the scraper 


hands grind, hone, and use the scraper 


ind they apparently understood — their 
business. So I then took one of the too 
and hardened it over, heating to a low 
red, then placed a little cyanide on the 


end, reheated to a low and hard 


red 
ened. 


4 SATISFACTORY SCRAPER 




















i ~ 
: > oe When it was tested I was requested 
G. 4. INTERIOR OF GEAR BON to reharden all the scrapers and_ al- 
blisters prevent the water—or other 
liquid—from coming in contact with the | 
surface at these points, and the heat is 
not conveyed away sufficiently fast to 
cause the piece to harden. 
SCALING THE SURFACE 
Now anything that will cause the sur- 
face to scale immediately when the piece 
is immersed will do away with this dil- 
ficulty, provided there is no other cause 
that must be counteracted. 
Now, if it seems advisable to apply 
cvanide to the surface, and the operator 
s fearful of harmful results as a con- 
sequence of using it on high-carbon 
steel, it may be applied just before dip- | 
ping in the bath, not giving it time to 
t on the steel under the surface. 
TROUBLE. FROM OVERHEATING 
Many times harmful results are caused LU J 
by high heat or from steel being exposed ees ; 
FIG. 5. A SLAB MILLING MACHINE OF 1884 . 
to the action of the heat for too long a 
eriod, rather than from anything that 
pS ?- ‘ 7 fr ss hanged, the cutters were brought to though the uperintendent was bitterly 
may have been piaced on the surface. | : : , 
- the hardening heat in five minutes. opposed to its use before that, I am able 
remember a visit I made to a shop at, “ nie ’ 
} | ] dipped in the bath without applying any to say that all scrapers since used in 
one time where thev were having trouble , . , + 
. , ; anide and the teeth were sufficiently jhat shop are treated to a dose of 
with cutters made from a_ high-carbon P = a Pp < a i ose ol 
hard and stood up all right yanidk Yeo ie ee: 
steel; the teeth, which were comparative- anide; and that was about five years 
ly slender, would break in use. In order 4 CASE WHERE CYANIDE WAS NOT NEEDED ago 
to get the teeth sufficiently hard a hittle As the people here had an idea that If I were asked the question, “Do you 
cvanide was dusted on them about tw the cyanide was injuring the steel, we always us¢ yanide on scrapers?” my 
minutes before they were dipped in the pplied it to a few of the cutters but answer would be, no, not unless it 
bath ld see very little, if any, difference seems advisable 
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CYANIDE BATH AND A CASE-HARDENING 


JOB 
readers of this 
stamping 


I think 
that 
for 


many paper 


know nice dies are 


heated 
red-hot cyanide; 


many 
hardening in a crucible of 
and this certainly gives 
excellent results 


My attention time 


called at 
when 


Was one 


to a gun frame, which, case-hard 


ened, showed soft at the point where the 
main spring seated. As these frames 
were dipped one at a time it was little 


this point, 


trouble to apply cyanide at 
and a tough surface hardened sufficiently 
deep to resist wear was produced. 


4 SIMILAR JOB PACK HARDENED 


In another shop where the same trouble 
was experienced, but where it was found 
a deeply hardened 


necessary to produce 


surface, the cyanide was applied when 
the frames were packed in the case-hard- 
This seemed necessary as the 
used as did 


eem to produce the desired result 


ening box 
bone carbonizing material 
not 
at this point. 
cause the surface to scale when it touch- 
the bath. Of course, the 


consideration from a 


The cyanide seemed to 


ed the oil in 


frames under were 


low-carbon open-hearth steel. 
HARDENING DISKS 
made 


tool 


disks 


crucible 


f recall just now some 
from 1.4 carbon 
steel which soft 
hardened by the ordinary 
all right 


before 


per cent 
when 

but 
when given a 


dipping. 


showed spots 


method 


which came out 


dose of cyanide just 
However, later on the trouble was over- 
come by the bath of the form 
shown in the sketch, having pipes com- 
ing up around the side. These pipes were 
perforated to allow the water to be forced 
disk, this insur- 
the 
bath 


use of a 


against all parts of the 


ing contact of water with 


heated When this 


was adopted it was not necessary to use 


perfect 


steel. stvle of 


cyanide. 
WHERE U NDESIRABLE 


where 


CYANIDE IS 
I have seen hundreds of cases 
I was certain that excellent results fol- 
lowed the use of cyanide and I have seen 
instances, especially where the pieces were 
thin or where they had light projections, 
where I was certain that the character of 
the steel was changed and it was rendered 
unfit for the purpose; this is especially 
the case with steel to be used for springs, 
or similar pieces 

Australian metallurgists claim to have 
solved the problem of treating refuse zinc 


ores, of which many millions of tons have 


accumulated These ores having been 
treated for the lead and silver residues, 
carry 6 per cent. lead, 20 per cent. zinc and 
6.3 ounces of silver per ton. A company 


has been formed in Melbourne, with a 


capital of $1,750,000, for the purpose of re- 
claiming metals from these tailings.—The 


Metal Industry. 
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PATTERN-MAKING AND MOLDING 
OF CYLINDERS FOR TWO-CYCLE 
INTERNAL-COMBUSTION ENGINES 





““Two-port™ and “Three-port” Types—General Considerations of Design— 
Methods of Cooling—Air-cooling Little Used— Various Arrangements of 


Patterns and Cores 





BY E. F. LAKE 


the two-cycle gas engine is divided into 
the two-port and the 
three-port engines. The two-port engine 
was the first designed, and then, owing to 
the high speed required for marine and 
automobile use, the three-port engine was 


two classes, namely: 


designed. 
THE TWO-PORT ENGINE 
The two-port engine is called the valve- 
less by some, as it does away with all 
valves in the engine proper, the gas being 
drawn by the piston on its upward stroke, 


through a check valve located in the in- 


take pipe, into the crank case, which is 
made airtight. The piston on its down- 
ward stroke then closes this valve and 


slightly compresses the gas entrapped in 
the crank chamber, and when it reaches 
the lower part of its down stroke, opens a 
by-pass or intake port and the gas rushes 
into the driving 
out the burnt gases through an exhaust 


compression chamber, 
port, which is opened a little before the 
intake port and remains open until after 
the intake port is closed by the piston on 


its upstroke, which compresses the gas 


again, and it is fired when the piston 
reaches the top. 
THE THREE-PORT ENGINE 


The three-port engine does away with 
the check valve and uses a port in the wall 
of the cylinder at the top, either in the 
center of the top or in the side wall near 
the top. This port is usually opened and 
closed by a valve working automatically, 
the piston on its down stroke creating a 
vacuum which draws open the valve, al- 
lowing the fresh gas to flow in, and when 
the piston starts on its return or up stroke 
it releases the draw on the valve, and it 
closes with the aid of a small spring. The 
difference between the two styles is about 
the same as that between the suction inlet 
and mechanical inlet of the four-cycle gas 
engine. 

APPLICATIONS OF THE 


ADVANTAGES AND 


TWO-CYCLE ENGINE 
The two-cycle engine is an eye-sore to 
the manufacturer of the four-cycle as it is 
much cheaper to make owing to the fact 
that it with the shaft, 


cams, cam-shaft gears, valve, valve rods 


does away cam 
valve springs, etc.; therefore, the point 
that the two-cycle makers use of its not 
costing near as much for the up-keep of 
the engine, it having so many less parts 
deal of 


to keep in repair, has a great 


truth in it 


The two-cycle engine is used largely in 
the 
launch, 


work, being no doubt best 
power at present for the small 


and it is growing in popularity for auto- 


marine 


mobile use. 


HOW THE TWO-CYCLE ENGINE IS DESIGNED 


The designing of the two-cycle engine 
is not as easy as the designing of the 
four-cycle, as almost anyone with a 
knowledge of the designing of the steam 
engine and a little practice in proportion- 
ing can desigri a four-cycle gas engine, 
but with the two-cycle engine this knowl- 
edge and practice is often paid for by ex- 
pensive experimenting, as the area of in- 
take and exhaust ports and the time that 
each shall do its work—not only the exact 
period at which each should be opened 
and closed, but also the length of time 
cach should remain open—must be worked 
out very accurately. This has been done 
by many manufacturers on the cut-and- 
try plan with the result that engine after 
engine has been built and then thrown on 
the scrap pile. In the early days of the 
gas engine this was the only method to 
pursue as there were very few rules to go 
by and many that were made had to be 
discarded and others substituted, but to- 
day there are many men who have ac- 
cumulated the knowledge and experience 
which this cut-and-try method has brought 
out and they are called designers and en- 
gineers and are capable of constructing an 
engine on paper that will operate success- 
fully when it is built. However, with this 
careful designing must go good mechanical 
work, as the best of designing can be 
spoiled by poor mechanical work. 


TIMING THE PORT OPENING, AND FIXING 


UPON SIZE OF PORT 

The principal considerations on which a 
design is to be based are the action of the 
gases during the cycle, with the speed of 
the engine when running its slowest and 
developing full torque as a basis for the 
time of opening of the ports; and the 
highest speed which develops full torque 
as a basis for the width of the ports across 
the cylinder. 

As an example it is not an uncommon 
thing for a three-port two-cycle engine 
designed to run at 600 revolutions per 
minute to hold its full torque at I100 or 
even 1200 revolutions per minute. 
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COOLING THE MARINE-ENGINE CYLINDER 


ylinder is always 
where it is 


The two-cycle engine c 
water-cooled for marine work, 
used the most, as a fresh supply of water 


is always available and it can be water- 


cooled easier than air-cooled, and with 


less mechanical parts, and is almost always 
cooled by having a water jacket cast 
integral with the cylinder, through which 
a current of fresh water kept circulat- 
ing by a pump. 

COOLING THE AUTOMOBILE ENGINE CYLINDER 
en- 


an 


For automobile use, the two-cycle 


gine is nearly always water-cooled, as 
the 
so there is 


explosion occurs every time piston 


comes to the top of its stroke, 


« great deal more heat to be carried away 


by the water than in the four-cycle which 
has an explosion of the gas only every 
other time the piston comes to the top 
or every second revolution of the crank 
shaft Therefore, it is considered good 
designing, by some, to make the area of 
the water jacket larger in the two-cycle 
than in the four-cycle. Some, however, 
keep the area the same and increase the 
speed of the current of water passing 


through the water jacket, by speeding up 
the pump. 
Many arguments are 


that the engine 


advanced to prove 


two-cycle is easier to cool 


than the four-cycle. One of them ts that 
the incom:rg gas being cool and coming 
in twice as often in the two-cycle as in 
the four-cycle it must of necessity keep 


the cylinder cooler and leave less heat for 


the water to carry off, but while this 1s so 
at the point where it comes in, It 1s not so 
the minute it reaches the compression 
chamber where it explodes twice as often 
per given number of revolutions as in the 
four-cycle ; or from there out through the 
exhaust port 


heat is of necessity delivered to the cylin 


and passages where mor 


der walls 
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This larger area of the water jacket or two-cycle engine is used, which means a 
increase in the speed of the current of larger radiator for the same number of 
water necessitates the carrying of a larger cylinders with the same bore and stroke. 
water supply for automobile use when the But this is more than offset by the fact 


that the impulses occurring twice as fre- 


quently per given number of revolutions 


ee 
in the two-cycle as in the _ four-cycle, 
fewer cylinders are necessary hold the 
torque constant and for the same horse 
, power, per given number of revolutions. 
= S Thus a_ three cylinder, two cycle en 
gine is the equal in  horse-power of 
Ry SS” the four-cylinder, four-cycle, of the 
same bore and stroke and some tests 

ap 

Showing Construction of Pattern have shown a two-cylinder, two-cycle to 
rate as high in horse-power es a four 
cylinder, four-cycle. So that while the vol 





would be greater, 
stroke 


the 


ume of water carried 


per cylinder of equal bore, and re 
minute, in two-cycle 


the 


volutions per 


than in the four-cycle, volume of wa 


ter carried would be less per horse-power, 


as the cylinders could be ot or a less 


/ number used in the two- than in the four 
A cycle plan, which will hold the same 
“1G,: torque and deliver the same horse-power 
Section on A A, Fig.1 at the brake 
OTHER BENEFITS FROM THE TWO-CYCLE EN- 
GINE ON AUTOMOBILES 





FIG,2 


Section on I 




















It is also possible to do away with the 


transmission change gears on the automo 


bile by the use of the two-cycle engine, 
owing to its great flexibility and the use of 
the reversing engine for backing up 
Many of the latter are made for marine 


the adaptation being accomplished by 


attachment and the 


use, 
the 
moving of the 


use of a governor 


ignition timer 


VARIOUS DESIGNS OF AIR-COOLED TWO-CYCLE 


ENGINES 


7 A number of different designs of ait 
ig! 
cooled = two-cyclk engines are being 
Core Print 2 ‘ 
brought out at present, which are more 


or less successful 

One that I have illustrated by Figs. 1, 
2, 3 and 4 has a heet-metal jacket be 
tween which and the cylinder wall, which 


1s covered with pins cast integral with it, 


is forced a current of air by a fan or 
blower 

Another style of air-cooled, two-cyck 
engine is that having revolving cylinders, 


with flanges about ' of an inch thick and 


from 1 inch to 1 inch wide, covering the 


and cast integral with it 
the 


current of 


entire cylinder 


By the revolving of cylinders they 


create their own air and are 


coole d by it 


THE OBJECTS AIMED AT BY THE DESIGNER 





Many different ways are adopted by the 





designers of the two cycle engine cylinder 








FIG.1 
Air-Cooled Two Cycle Engine 





make the pattern-making, 
molding and machining easy ; others 
the 


in order to 
while 
cylinders so as to re- 
the 


try to design 


duce as much as possible number of 
joints, which might cause a leak and spoil 
the effectiveness of the As an il- 
lustration, some cast the cylinder and up 
half of the one piece 


as shown in Figs this makes 


engine 


per crank case in 


5, 6 and 7° 








wn 
N 


much more work 
and molder and makes it more difficult 
for the machinist to bore out and grind 
the cylinder for the piston, but it does 
away with the finishing and packing at the 
joints which others use. 

Some cast the cylinder in one piece as 
shown in Figs. 8, 9 and Io and then bolt 
it to the crank case. In this case where 
more than one cylinder is to be used in an 
engine, the crank case can be cast in one 
piece and two, three or four cylinders, as 
the case may be, bolted to it. In this style 
the cylinder is easier to bore and grind and 
the crank case is more substantial being in 
one piece, but the bottom of the cylinder 
and the top of the crank case must be ma 
chined and a tight packing put in, since in 
the two-cycle engine the crank-case com- 
pression is from four to eight pounds per 
square Some make the top of the 
cylinder, that is above the line 4 B, Fig 


inch. 


, in one piece and the lower part of the 


un 


cylinder and upper half of the crank case 
in one piece, that is below the line 4 B 
This style requires machining and pack 
ing at the joint on the line AB which 
as it has to stand the 
the 
makes it 


must be very tight 
expansion of gases 


but it 


and 

the 
much easier to bore and grind the cylinder 
makes it 


expl s10Nn 


which drive piston, 


as both ends are and it 


much easier to mold and make the pat 


open 


tern of, as the water-jacket core can be lo 
cated in a print which goes around the en 
tire pattern at the line 4 B and the cylin 


der core can also be located in a large 
print on the same line and the cylinder cast 
on end easily, which would result in fewer 
castings being lost. 
Others cast the 
making one casting of the top above the 
line C D, Fig 8, and another casting of 
that part of the cylinder below the line 
C D. This the 


molding and machining of the cylinder 


cylinder in two pieces, 


makes patternmaking, 
still easier as the pieces are smaller and 
the 
cylinder are open, making it easy to bore, 


easier to handle, and both ends of 


the cores easy to set, and the core-boxe 
and patterns for the patternmaker 
to make, it is also less costly to replace 
a cylinder when but it 
a joint at the compression cham 


easy 


one wears out, 
makes 
ber on the line C D, which must be ma 
chined very accurately and two packing 
rings of an equal thickness inserted, one 
between the compression chamber E and 
water jacket F, Fig. 8, to prevent the gas 
from going out when it explodes with a 
maximum pressure of from 250 to 300 
pounds per square inch, or the water from 
coming into the cylinder and disturbing the 
action of the gases and piston. The other 
packing ring is between the water jacket 
F and the outside of the An- 
other joint is also necessary between the 


cylinder 


cylinder and the crank case, but this is 
the line 
is nowhere 
also add to 
} 


not as important as the one on 


C D, Fig. 8, as the pressure 
near as great. These joints 


the weight of an engine as 


yOSsses 


extra 


for the patternmaker 
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are added to the casting for the bolts 
and extra studs or bolts; and nuts are 


added which might become a source of 
trouble from working loose. Each style 
therefore presents ¢o0d and bad qualities, 
and it is up to the buyer to select the 
one which suits his ideas or his pocket- 
book the best. 


THE ELMORE CYLINDER 
Figs. 8, 9 and 10 represent the type 
of two-port, two-cycle engine for auto 


mobile use, used by the Elmore Manufac- 
turing Company, of Clyde, Ohio, which 
has given much satisfaction. This style 
can be molded by being parted on the cen- 
ter line G H, Fig. 8, and the lower half of 
the water-jacket core placed in the mold 
and located by core prints Nos. 1 and 2, 
Fig. 9; besides this it would be necessary 
to support the core by chaplets, which is 
poor practice, where they can be avoided, 
owing to the liabilty to cause a leakage 
10t always fuse 


The use o1 


iround them as they do 
with the iron when poured, 


chaplets could be overcome by cutting 








January 10, 1907. 


print 8, and the core that forms the by- 
pass for the gas from the crank case to 
the compression chamber could be located 
in core print 9. Core prints 7, 8 and 9 
should be long enough to balance the cores 
so they would not tip in the mold. Then 
by placing the top half of the water- 
jacket core on and pasting it to the lower 
half, the mold is ready to close and pour 
the iron in. 


THE “THREE-PORT” CYLINDER 

Figs. 5, 6 and 7 illustrate the three-port, 
two-cycle type; so far as the cylinder is 
concerned there is very little difference, 
and this one can be molded in a similar 
manner to the one just described, or both 
could be molded on end. I will describe 


the molding of this one on end, which 























holes for the core through the outside 
cylinder wall at 4 and 5, Fig. 8, and locat- 
ing it with core prints at this point. These 
holes could afterward be plugged or plates 
fastened over them with screws. The 
| ]\ Core Print 10 
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WATER-COOLED TWO-CYCLE ENGINE CYLINDER, “THREE-PORT” TYPE, CAST INTEGRAL WITH 
UPPER HALF OF CRANK-CASE 
center or cylinder core could then be could be applied to the one described 


p sition by 


locating in core 
At core print 3 ii 
a perforated 
the 
being so 


placed in 


prints 3 and 6, Fig. 9 


would be advisable to use 


iron pipe running entirely through 


the 


tor 


core, owing to core print 
a large core; 
pipe Serve as a vent t& 
the core locating in the mold 
an iron plate, with a half round in it to 
fit the pipe, the core would remain in po- 
settle, cause thin 
metal on lower sider of the casting 
thick top. The that 
forms the exhaust passage could then be 
located in core print 7. The that 
forms the passage for the gas to enter 
the crank case could be located in core 


small a support sucl 


this could also 


Then by 


and not and 
the 


metal on 


sition, 
core 


and 


core 


above by a few changes in details. 

In order to mold this on end, it would 
have to be done in a three-part flask. 
This could be done by parting the pattern 
on the line K L, Fig. 5; the mold would 
have to be parted on the lines JJ and 
MN. After the pattern was drawn from 
the mold, the cores which form the open- 
ing for the spark plug at core print 12, and 
the opening for the exhaust at core print 
13, could be placed in their respective 
places, and by making them shorter than 
the core print, they could be pushed back 
in the mold until after the water jacket 
end were and then 
irom the outside of the mold they could 
be pushed in until! they touched the cylin- 


cy linder cores Set, 
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The water-jacket core 
could then be lowered in and located by 
core prints 18 and 19, Fig. 6. The center 
core could then be lowered in and located 
at the bottom by core print 10 and at the 
top by core prints 14 and 15, Fig. 5, and 
core prints 16 and 37, Fig. 6. These prints 
would carry all the weight of the core, so 
that core print 10 would merely locate it 
at the bottom and prevent the core from 
washing to one side or the other. Inte- 
gral with this core would have to be made 
the by-pass core, which connects with it 
at O and P, Fig. 5. 
MAKING THE CYLINDER FOR AN AIR-COOLED, 
TWO-CYCLE ENGINE 
Figure I is an assembly view of an air- 


der or center core. 


cooled, two-cycle gas engine and Figs. 2 
and 3 are of the 


There are not many air-cooled, two-cycle 


sectional views same. 
gas engines on the market at present, and 
none that have come info prominence as 
they are still in the embryo state, but 
there are many experimenting with them 
and some practical ones may be brought 
out before long. 

As this article is only dealing with the 
will confine myself to that 
describe of the other 
About the only way that 


cylinders, I 


alone and not any 
pieces shown 
this can be molded successfully 1s to in 


close the whole pattern in a core box as 





ha 
“ 
Cc 4 . 
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TWO-CYCLE 


CAST 


W ATER-COOLED 


shown by core print 20, Fig. 1, then it will 
be necessary to make this outside core in 
two parts, splitting it on the line QR, 
in order to get in the core the air pas- 
sages at S, Fig. 2. These passages al- 
low the air to circulate past the exhaust 
chamber which is located at the line B B, 
Fig. 1, the 
which are located on the same line and are 
These exhaust pas- 
circumfer- 


also to get exhaust passages 
shown by 7, Fig. 2. 
sages are around the 
ence of the cylinder and are carried out 


the jacket by a_ flange-like 


entire 


through air 
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arrangement over which is fitted a ring 
that has an opening at one side to carry 
away the exhaust. This ring also serves 
to hold the 
position at this point 


sheet-metal water jacket in 
The outer wall of 
the cylinder being covered with pins cast 
integral with it, it is to build 
the center of the pattern barrel shape and 
this 

4, each stave to take care 


necessary 


then pin to barrel loose staves as 
shown in Fig 
of a row of the 
cast on the cylinder; then a ring can be 


built on the top of the core box which 


cooling pins which are 






makes the outside core above the line 
O R. Fig. 1, with the air passages S and 
| 
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FIG. ¥ 
ENGINE CYLINDER, ~TWO-PORT TYPE, 
FROM CRANK-CASE 
the exhaust passages 7, Fig. 2, in it. Af 
ter the core is rammed up, this ring is 
taken off, then the center or barrel of the 


is drawn out of the core box and 
the 
drawn into the center of the core and out, 


pattern 


the staves with cooling pins on are 


leaving the core ready to dump out of the 
box. The same operation is gone through 
with in making the outside core below the 
line O R, Fig. 1, except that in this ring 
there is only a part of the air passages S$ 
to be taken care of, the exhaust passages 
oll made in the other box. 


being core 
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In molding it after the plain round pat- 
tern, built to the outer line of core print 
20, has been ‘drawn from the sand, the 
outside core above the line QR, Fig. 1, 
is lowered into the mold, then the center 


core 1s lowered in and located by core 


print 21 at the bottom and another core 
print at the top for the lower 
down over, then the outer core below the 


lme O R 


cope to 


is placed in position and pasted 
to the other part as shown above ‘the line 


OR, whereupon the mold is ready to 
ciose and pour 
The molding of this in dry core sand 


will insure the iron flowing more freely 
and give a better casting than if it were 
sand and it 
mold 


were placed in the core oven and warmed 


molded in green molding 


would give even better results if the 


just before the iron was poured in 





Compressed Air in a Foundry 


With the rapid growth of the General 
klectric Company's plant in Schenectady, 
the iron foundry has been enlarged and 


equipped to handle an immense output. 
the main building and 
make the main struc- 
ture S$ox14o feet, with a wing 170x120 feet; 


which the 


Che additions to 


the cleani ¢ room 


besides gantry crane covers 
The em- 
ployees in this shop now number 1030; the 
building of 


’ , 
floor number of cupolas, 5; tons of 


a 50x450-foot flask-storage yard 


contains 214,000 square feet 
space 
cast 


ngs produced a week, 550; number of 
castings produced a week, 45,000. 
Compressed air is to be a valu- 
able the iron 
foundry, and it is now utilized in nearly 
every 


found 
labor-saving agent in 


operation connected with the mak- 


ing of a casting rhroughout the com- 
pany’s mammoth plants, electric distribu- 
tion of power is, in general, used to run 
either by individual drive 


But in the iron 


the machinery 
driv e 

the operations 
intermittent, 
found to 


or by group 


foundry where 


scat- 
air 
be advantageous for small 
While 


partment is actually done by compressed 


are 


tered and compressed 
was 


power service the work in this de- 


air, the air, in turn, at 80 pounds pres- 
sure, 1s supplied by a number of electric- 
motor-driven 


compressors of various ca- 


pacities:) A compressor of 1700 cubic feet 
minute capacity, driven direct by a 225 


horse-power renders 


motor, the iron 
foundry independent of the general com- 
pressed-air service. On the main floor 


63 Tabor molding machines in constant 
use are driven by the compressed air. The 
cars in the eight core ovens are operated 
The jib 
equipped with compressed-air 
cylinders, 


handling of flasks 


back and forth in the same way. 
cranes are 
lifting greatly facilitating the 
Compressed air oper- 
ates the blowers in the cupolas where the 
pig iron is melted, the héating and venti- 
lating fans, the sand-blast apparatus, and 
the pneumatic chipping tools for dressing 


castings for delivery to the machine shops, 
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Numbering Counter Wheels 


An article of mine, entitled “A Turret 
Lathe Job,” 
28, Part 2, 


numbers are put on the wheel in a later 


published at page 785, Vol. 


closed with the remark: “The 
operation.’ Circumstances have been such 
that it has been impossible to explain the 
number 
ent moment, but perhaps it may now make 


stamping operation until the pres- 


an interesting sequel to the article men- 
tioned 

The accompanying drawing shows the 
fixture complete. It is, however, made 


entirely from memory, and is not true in 
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CORRESPONDENCE 





Discussing Phases of Machine Design and Construction 


screwed to plunger C. JL constitutes a 
series of flat springs so shaped as to con- 
form to the contour of the anvil head G, 
and held in place and in tension by the 
Fastened to the underside 
of leather N, 
the 


cap screw M 


of the springs L is a strip 


which bears hard against surface of 


anvil G, 


THE WORK AND THE STAMPS 


to be stamped is shown in 


A small pin O con- 


The wheel 


place in the fixture 


tacting with one of its ratchet teeth does 


the driving. The auxiliary punches, or 


stamps, and the method of their retention, 
The 


shown in 


Fig. 2 


are more clearly 
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and bring numeral “2” under the hamme; 
D. The operator keeps his foot on the 
tripping pedal until the tenth numeral, or 
“o,” has struck, which the 
press to stop with the plunger up, prepar- 
atory to striking numeral “1.” However, 
the plunger may be stopped or started at 


been causes 


any point, the operator allowing the auxil- 
iary punches to be struck but once, by ob- 
serving the position of the figures stamped 
on the side of anvil G before removing the 
foot. 

This fixture has been in use for some 
years, and has successfully stamped sev- 








design to the original, though it covers 


entirely the principles involved. Doubt- 
less it will prove sufficiently clear to serve 
as the foundation of a properly designed 


apparatus to answer the purpose desired 


CONSTRUCTION OF THE FIXTURI 


The 


conjunction 


fixture is intended to be used in 


the Re- 


A represents the bolster 


with power press 
ferring to Fig. 1, 
plate of the press, to which the fixture is 
bolted by the cap screws B. C is the press 
plunger, and ) a hammer, or ram, placed 
in the socket ordinarily occupied by the 
punch, and held securely in place by the 
set screw E. F is the base and bearing, 
and needs no other description than the 
sketch itself 
and is constructed and operated as fol- 


on its end is keyed the ratchet fH, 


G is the spindle and anvil, 


lows: 
which has ten teeth (the number possessed 
by the wheel to be stamped) and is ac- 
tuated by the pawl /, the paw] being fast- 
and kept against 
attached to 
which is 


ened to the plunger C, 
the the 
the projecting piece K, 


ratchet by spring J, 


also 
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FIG.1 


DEVICE FOR Nt 


MBERING COUNTER WHEELS 


point of the stamp is concaved to make 
perfect contact with the periphery of the 
wheel to be stamped, and on this concaved 
surface the figure is sunk. The spring 7? 
dr ypped into the recess, and on 
this is placed the stamp. The collar Q 


holds all in place, and is itself retained by 


is first 


the set screw FR. The pivot-point screw 
S, entering the slot 7, keeps the stamp in 
perfect alinement 

The counter wheel is placed as shown 
with one of its teeth against the pin O, 
and is held in place, sidewise, by the fin 
ger of the operator. Some of the boys use 
a piece of wood or leather to prevent un- 
necessary wear on the finger 

OPERATION OF THE DEVICE 

In the sketch the press is shown in the 
act of stamping numeral “1.” The fooz 
of the operator is on the tripping 
pedal As the 
punch D with it, the pawl lifts the ratchet 
H one tooth. acting as a 
brake against G, prevent the 


turning farther than rotated by the pawl 


now 


plunger rises, carrying 


The springs L, 


head _ frorn 





More about the Inventive 


Microbe 


“Necessity is the mother of invention.” 
“New Yorker” got the 
inventions in good shape at page 749, but 
what about the other kind? 

I got 


chine shop with a planer 


after motherless 


stuck once out in a country ma- 
It was one of 
belt 


Most of you will recognize the 


these old affairs with a cannon-ball 
shifter 
name. The table, gearing and_ pulleys 
were so light that it would not shift over 
to the 
so they put on a cannon-ball, which was 


lifted up by the dog and then dropped 


return stroke without outside aid 


over on the other side to finish shifting 
the belt 
on this particular planer will be evident 
when I tell you that the cannon-ball was 
set just right to break the operator’s leg, 
if he sat down to run the planer. Weil, 
that is not what I started out to say. I 
was going to say that I wanted to do a 


The completeness of the design 





January 10, 1907 


pretty good job on this machine, but 


could not because the cross rail was worn 
so that it curved upward on the bottom 
and down on the top a full sixteenth of 
an inch. I couldn't get the thing planed 
because there was no other planer avail- 
able; and besides, the owner knew the 
planer was all right, for he had had it 
twenty or thirty years and if there was 
anything the matter he would have found 
So the only thing | could do was 


all up 


it out 
to fix it myself. I had a scrap heap 
country shops have them; Dixie has no 
mortgage on them. I took two pieces of 


railroad iron, otherwise iron’ T-rails, 


strapped them across the posts, strapped 
the head to these rails and went ahead 
and planed up the cross rail. 
little had to 


head over horizontal and set the tool up 


Of course, 


it was a slow I set the 


to the cut with a hammer, and once, 
when I had it almost done, I used too 
much hammer and knocked the whol 


business down; but that was only an in 
cident. 
Now that 
as if I had a patent with the government 
on it. It about by 
knocked 


around a small shop has invented things 


was invention, just as much 


seal was’ brought 


necessity. Every man who has 


on an average of once a week. Every 
little while he has to stand round and 
see someone else reap the reward of his 
work either stolen or re-invented. There 


is a taper attachment for a lathe, which 
is on the market, patented and successful, 
but which I invented and built years be 
fore the owners of the patent invented it 
I got it up because I had to, not having 


money enough so that I could buy or 
safely steal anything that was on the 
market There is a turret lathe on the 


market, whose principal feature was used 
and is used by a chuck manufacturer, who 
could, if he saw fit, knock the props out 
from the lathe He 
did not invent this thing as a result of 


under turret man 


a study of turret lathes. He invented it 


because he had to have something to 
do certain work He did not realize its 
value as applied to any other work ex- 


cept his own. And so it goes. The best 


part of inventive ability does not go 


through the patent office. Inventions are 


they are needed, and as 
One 
as a sequel to another 
down to deliberately 
that will 


venture is almost sure to land in a hole. 


made because 
invention is made 


The 


invent 


they are needed 
man who 
sits some- 


thing prove a money-making 
The man who sets out to make a certain 
machine to do a certain thing, and who 
sticks to it, is almost sure to do some 
useful inventing 

The patent office, if the truth could be 
the same relation to 
the bucket do 


to the real buying and selling of stocks 


known, bears about 


real business that shops 


With few exceptions, patents are taken 
A man of my ac- 


bee 


out as speculations 


quaintance got the “get-rich-quick” 
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in his bonnet. He tried the bucket shop, 
but 
to invent something 


make it go. So he set out 


Of course, he knew 


couldn't 


that there was no money im any invention 
in his own all that; 
so he set out to invent something that he 


business—we know 


didn’t know anything about, which is just 


what all conscious inventors do. He got 
up a soap holder—a perfectly practical 
soap holder, if anyone wanted to hold 
soap; and he got a patent on it. Now 
he is wondering why he didn’t go into 
the kitchen and watch his wife wash 
dishes once or twice before he got his 
patent. 

But the unconscious inventor—the man 

} 


who invents because he must, or because 


it is easier to invent than to copy or even 


find out what others have done—he 1s 
the man that has made this country what 
it is commercially and mechanically to- 
day Don’t let’s discourage him, “New 
Yorker,” don’t cut his head off We 
need it as much as he does 
ENTROPY 
Making Bullet Molds in a 
Jobbing Shop 
When one is running a_ small repair 
shop “far from the madding crowd,” 


there arise many small problems for quick 


solution These vary from making a 


stingy farmer understand that you can 


not and will not drive ten miles to fix 


f place or something” 
or in 
the 
Wil- 


sa‘d 


“just a screw out 


on his thrashing outfit for a dollar, 
fact 
job, to getting 


$1.75 


set price befor: 


a bullet o1 


seeing 
little 
that 


for any 
it of 
rifle, so 


lie’s 22-caliber 


Willie can catch up to the rest of the boys 
I \ 


who are anxiously looking for squirrels, 
while talking about bears, wolves, etc 

A job we not infrequently were up 
against was the making of bullet molds 
Farmers would lose the mold that wen 


with their trusty (?) old muzzle-loaders, 


and would come around to me, sounding, 
as it were, to find what the cost of a new 


one would be. I had my price, which was 


$3 for a single mold, ie, a mold which 
would make but one bullet at a time. They 
would bring me catalogs, and show ms 
that a better mold, only of a different 


caliber, could be had for one dollar. I 
always assured them that they were more 
else- 

so 
The 
had decided 
the 


was to get the gun, and if possible a 


get their molds 


profit on 


than welcome to 


where, as one was not 


that 


my 
I begged to make 
done after Si 


great many 


first thing to be 


he really wanted a mold more than 


$3 
bullet from the former mold, though this 
last was more to get the shape of the 
bullet like the old one, so that Si 


not think he was being buncoed because 


would 


the point did not have the same slant. 
Then I made a cherry the shape and size 
of the bullet on the end of a round bar ot 
tool steel, this being then fluted, relieved 


and tempered, At first I made molds out 


71) 
uw 


of wrought iron, bringing them shape 
on the anvil, but this was “too much for 
the money,” so I made a pattern and had 
a couple of dozen cast of gray iron at the 
nearest foundry he bodies of these 


were large enough to accommodate any 


ordinary-sized bullet; but, sure enough, 
about a week after I got them in, along 
comes a grizzled old chap from the hills 


wanting a mold for a slug big enough to 


designate its size by inches, like naval 
guns. It was a ball he wanted. Fig. 1 
shows approximately the shape of the 
cherry I made for its manufacture. I, of 
course, had to forge the mold parts, as 
the cast ones were out of the question 
However, I got well paid for my trouble 
as the old fellow had no cash, and gav 
ne a couple of beaver skins which I sold 
it a price ! would be ashamed t late 

wou lake the reader think of bead 
trading th Indian country \fter 
drilling and putting in the pin that holds 
he two parts of the mold together, and 
retting n ices straight so the lead 
wouldn't stick out like wings on the sides 
of the bullet, I drilled a hole with its cen- 
ter in tl joint between the two halves 

\7 ’ } 

o~ 
_ a ; 


MAKING BULLET MOLDS 
(about , 1n h tora 44 caliber bullet) and, 
revolving cherry in the lathe, squeezel 
the handles of the mold until the faces 
were together, of course seeing that no 
chips were between. It would have been 
1 long job to flute the cherry for the 


large slug with a file, so I put several 


rough centers on the ball and, starting the 
tool in at the nose, pulled the cherry 
around by hand, in much the same fash- 
ion as turning a solid wrist pin in a cross 
head. I must confess the flutes were few 
and far between, but so were the dollars, 
and anyway it did the job The next 
item was the cut-off plate pivoted on the 
single connecting pin, and made of saw 
steel, shown at Fig j The last ypera 
tion was to put on a pair of wooden 
handles. Generally about the time I got 
to this the three dollars were so far gone 
(counting fifty to seventy-five cents per 


hour) that the artistic appearance of the 

suffered ly. Fig. 2 

the usual cherry, Fig. 3 the cast molds 
While I am writing of that shop I might 

say that the best paying job which came 


job ‘onsiderab shows 


in was the drilling and tapping of bicycle 


cranks. Dozens were brought, first to the 








sf 
blacksmith, wl ifter welding sent them 
to me 1 dr d and tapped the hole tor 
the pedal pins | inch by 20 threads) in 
about three minutes and got twenty-fiv 


cents eacl W. L. McL 





Making a Fiy-wheal in a Hurry 


One method of making a “hurry up” 


fly-wheel (so called because the mak- 
cause too 


rull 


much delay in getting the 


ing of a pattern would 


too 


casting, or 


much expense in the pattern shop if only 
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core box, 


a plan view of the 
arranged for the six cores; for the drag 


half of mold. The segment A should be 
loose in the box for convenience in fin- 
shing the core Of course the cores 
ould be made with this fast in the box, 
but being loose it saves both the core- 


maker's time and the patternmaker’s repu- 


tation 

lig 3 18 a sectio al view on the center 
line, showing the construction of the box. 
lo change for the cope half of cores 
the piece B is taken out of the box and 


the piece ( inserted in its place. One 


one or two castings are required) is de- ©! ese cores should be pre vided with 
scribed in this article. By this method oles for the gate and riser as shown 
the casting can be in the machine shop in big 5 ind anothet core, to De placed 
1 c MDPYOSs! ] } ho for ( - 7 
on the third day from starting the pat pp te thi with < iole for ffow-off, 
tern the other four cores being left plain 
At first sight, it may seem a case of lig. 4 shows the construction of the 
saving the pattern shop at the expense /0"g hub, the making of which ‘may be 
of the foundry; but by actual time, one re jae, 4 ling to the 
molder put this job together: ready for Patternm ker’s accuracy in using his ma- 
7 . ; t Ie lt c wre sometimes. to 
casting in five hours, and the making satiny well, ade ~ 
‘ ee - ; ] 
and finishing of the cores took less that me cine 
five hour \s a molder usualiv takes Fig. 6 shows e sweep for making 
ees (tee, | 
a a " | 
; 
\ \ FIG 
\ oe \ 
| j 
4 7 
\ ta5 
FI ‘| 
J FIG. \ 
, FIG.3 
. yest O\ 
ais! indie \ 
it it 
- 7 oe 4 
| Laas ' < 
Seine | ~~ we / 
. | ' . j 
FIG.1 FIG Y 
FIG.5 
\STING A FLY-WHEEL IN A HURRY 
full day to mold a wheel of this size in the level bed or seat for the cores 


, 
t almost the 


lal 
iavbOr COST 1S 


green sand, the 


same, tl 


e extra expense in the foundry 


being in the sand and material 


burnt up 
little 
department 


in the cores, and possibly a more 


chipping in the cleaning 
Whether 
on the 


Thus, 


; 


this be less or more depends 


finish of the green-sand mold 


while the foundry expense in mak 


ing this fly-wheel is but a fraction more 
than molding from full pattern, the 
pattern shop expense is less than one- 
fourtl 

| do not advocate this method as a 
standard, but only for emergency cases. 
as I believe that any additional cost in 
the foundry should be avoided on 


standard work, as when 
the number of 
gregate the 


time it is the 


multiplied by 
made, in the ag- 
At the 


cost in 


castings 


loss is great same 


combined poth 


departments that should be considered 


he method is simple and needs little 


explanation in addition to the drawings 


Fig. I represents a 40-inch fly-wheel 


to be cast 


Fig. 7 shows a section of the plate 


to lay on the cores, upon which to place 
the necessary weights to secure them 
while pouring the casting. These, or sim 


ilar plates, can usually be found in the 


common stock of the foundry 

Fig. 5 shows a cross section of the 
cores and general arrangement of the 
nold. A hole of sufficient size is dug in 
the foundry floor The hub, Fig. 4, is 
placed in position, leveled and rammed 
up to the line given by the placing of 


the sweep, Fig. 6, in position at the cen 


ter of the hub. When revolved this gives 
the seat for the cores, on which the drag 

ilves placed abutting the hub as 
shown [he hub is then withdrawn and 
the center core placed, and the cope 

ilves of the cores s« alinement with 
the drag halves, the cores all being in 
position, and s« cured by ramming around 


the outside to the top. Sand, about one 


inch thick, is thrown on them, and above 


this the plate is placed, the gate riser 
and flow-off being arranged as shown 
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The whole is sufficiently weighed in the 
usual way, and the mold is completed. 
JaBez NALL. 





An Antitoxin for the Inventive 


Microbe 


Most medical men agree that the human 
body is infested with various microbes, 


some of which are 
health 


others necessary to maintain it. 


bacilli, parasites, etc., 


considered as inimical to and 


Chis New 
Yorker, in an article at page 749, the trend 


analogy is mentioned by 
of which 1s to discourage what we may 
call the patent parasite, as being detri- 
mental alike to the mind and pocket of the 
party infested by them 

It is suggested that if the party suffer- 
ing from such cause could be inoculated 
with the proper amount of business bacillt 
become an em- 


the combination would 


inently happy one. 


It is not considered, by any means, as 


advisable to discourage inventive genius, 
for it is the consensus of opinion of people 
consideration that the present 
condition of the country in 
due to the inventive 
»f American citizens 


worthy of 
prosperous 
general is largely 
ability 


It is, however, an unfortunate fact that 
seldom desirable de- 


gree of business acumen; they must be 


inventors possess a 
classed, generally, as intelligent, but not 
educated or refined, and 
Ideas come alike 


necessarily as 
seldom as experienced. 
from the lowest grade laborers to univer- 
sity professors, but ideas alone will never 


mak 
the word. 


their possessor rich in any sense of 
Without the business ability 
and knowledge how to dispose or employ 
the products of their minds, they are of 
little use to them. In fact, they may be, 
as indicated in the article mentioned, even 
detrimental 

\ case 
may happen 
a well known university, and holding a 
responsible position in the engineering de- 


known to me indicates how this 


An inventor, a graduate of 


partment of a large manufacturing com- 


pany, devised a certain mechanism, which 


was considered of sufficient merit to be 


taken up by the company; the device was 


manufactured, advertised and some were 


when the 


sold by the company inventor 


took the matter to a friend, a patent at- 
torney, had him make the usual prelimin- 
Office, 


irvy search in the Patent decide 


upon the patentability, formulate his ap- 
plication and enter it in the Patent Office 
Almost as soon as this last step had 


been taken, the 


employing this inventor, not knowing of 


manager of the company 
called him into his private office, and 
offer of a 


paid then and there, to pay 


made him an certain sum in 
“ash, to be 
the entire expenses of the patent to be 
and, further, an additional in- 
the amount of his salary, pro- 


vided the company was assigned rights 


»btained, 


crease in 


in the invention 
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The inventor, 
offer 


= Ile, 
tically 


that 
undemonstrated 


for what was, at time, a prac 


untried and de 


vice, said to the manager that he 


al 


was un 


le to accept the proposition, as he had 


already made an application for a patent 
on the invention 


The 


tween the two parties 


result of several consultations be 


was that the young 


man lost his position, the invention was 
} 


the market by 
pany, and, in place of 


withdrawn from the com 


proving a success, 
which it undoubtedly would have done, 
has been practically obscured and is likely 


to be of no further use to the inventor or 
anyone else. 
Che 


1 
to control 


On the other hand, the 


wisdom of the inventor’s attemp 
the matter alone is questioned 
of the com 


to 


act 


refusing consider 


pany's manager in 


what to the inventor was a fair proposi 


tion, and his immediate discharge cf the 
inventor on account thereof, makes a sub 
ject for refl ction 

Here is a cast where a few extra usl 


ness bacilli in the brains of both parties 


and would, h 


might, 


I ive 

been of value to both 
That thinking men do invent and profi 
by their inventions is evidenced by the 
fifty thousand applications which are en 


United 


that 


State S 


Office 


find it 


Patent 


men 


the 
and 


tered in 


annually, business 


profitable to protect themselves by 
| 


such 
] 


measures is evidenced by people we 


such Thomas 
Edison (with something like six hundred 


patents), 


known in business life, 


as 


George Westinghouse, and 


many hundreds of others, well known to 
mechanical fame 
It, is suggested to your readers that, 


should they find themselves afflicted with 
and believe they have invented or 
s likeiy to b 


of value, they try the thing out, if it b 


“ideas” 
discovered something which 
possible to do so, before the expenditure 
of much money on them. If they still per 
their belief, it might be advisable 


sist in 


to consult entirely unprejudiced parties 
regarding the matter, for, notwithstanding 
the common contrary opinion, it is fairly 
f say that they can do so with rea- 
} } 
mselves and_ their 


Few ideas or inven 


ons are stolen; so few, in fact, that in an 
experience of twenty years, not one well 
authenticated case has occurred to m 
knowledge 
After the matter has been worked out 
to this extent, tak it ft patent tt 
ney, who is possessed of a knowledge of 


that particular matter to which the in 
vention relates, if it be possible te id 
yne. Here is where many people make a 


error in selecting a cheap attorney, who, 


perhaps, advertises to do something for 
nothing, and who is poorly equipped, by 


practicai experience in mechanics, or in 


fact, in any other valuable branch, except 
in extracting the unwary dollar. 


As 
chanical 


ot a me- 


msist of 
should 


inventions ct 
the 


most 


element, attorney 


in place of accepting the 
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possess a mechanical experi some 
thing of a more practical nature, in fact, 


than can be obtained by or 


' 
book 


mere theory 


learning. Such men do exist, and 


received, 


are able to give results for va 
but the mere Lwye s seldom well 
quipped for this class of work. No man 


for a 
ot 


mind, would, 





ulacturer, in 


moment, ent the prop sition se 


ring a lawyer to write up a trade cir 


descriptive of some mechan 


ut to a 


new 


I would go mechanic, engi 


with such 
that he 


someone familiar 


matters, and it 1s equally true 


should go to a similarly capable person 


ned The 

flat as this shape 
of the 
rCHINS 


contact 
points ot the rods are 


unevenness 


Geo. J. Hu 


conforms best t 
“The Specialist versus the All- 
around Man” — Tailstock 
Design—Bearings 


I once worked under a foreman who 
had beet specialist and while he was a 
clever man he seemed to think the all 

round man was pable of doing noth 
ing but ih work and as_ I was on the 


regarding his patent application; for the repair work t the time he took charge, 
specific t l S av tely thing but a he seemed to think me < ipable of nothing 
correct technical description of the sub else, until he was caught in a pinch onc: 
ect matter of the invention, while the ind neither knev W r what to do 
ilms consist I setting ut tersely and Then wa \ un t show him the 
— . a a ea : 
clearly the strong, sa points therein capability of an all-around man and I did 
Another matter t ve arefully jit in such a way that he received the hon 
onsidered 5 p ind hone sty of t ind I hi estec 
the selected solicit If he ipable his 
— — rAll «KS AND DRILL SOCKETS 
opinion is to be regarded as valuable. Or 
dinarily, howe, the vy feels that Much has | id about tailstocks 
he must, in rt to | lient and 1 but my experi vith modern machines 
Zs | 4 
U eet | i 
i | 
L | 
LA | 
{ S) } 
/ | } 
—— ~ _y S NK . | 
‘ | 
| 
l | 
| | 





PPORT 


HE SPIDER Sl 


accrue, 


speak favorably of tl venti whether 
he actually thinks th vay or not. For 
it is a well known fa umong attorneys 
that a candid expression of opinion—pro 
vided they are competent to form one—in 
nany cases would so discourage the pros 
pective applicant that he would either stop 
1 the matte what is far more likely, 
go to som ‘ther attorney, who would, 
with guil nd flatte Ss him to be 
eve tl had ly to g head in the 
matter to acquire i I ( Here s 
where again tl vacilli should 
yme forward and yf in over 
coming the patent parasit Could this be 
accomplished the sad thought that 95 per 
‘ent. of inventions are entirely valueless 
would be changed for the betterment of 


the inventor Warren E. WILLIs 
A Spider Support for Cone 
Pulleys 


handy 
prevent chat- 


illustration shows a 


The 


support for cone pulleys t 


very 


FOR UR 


shows me tl é ter gives the most 
trouble especial where they use drill 
sockets in the spindle. I have seen spindles 
so badly red tl you could shake the 
center with t when driven home 
Hence, I claim that a drill socket for the 
lathe ee chet 1 ‘ ” 
witl a ket, with a square tor a 
wre! rt t t r tail 
stock shear 

\ RIGHT-HA REW WANTED FOR THE 

\ STOCK 

\r é ng t nufacture make 
z_ take 1 putting 1 left-hand 
screw in the ta k spindl We use 
flat drills a great deal in our shop and in 
the case of a tailstock with a left-hand 
screw, the operator must either lift on the 
wheel or go to the back of his machine in 


order to “lift dow! which is by far the 
easiest way 
HF AMP 
Another weak point is the cross-bar 


It should 


the 


have a guide projecting down 


tailstock in such a to 


the bolts 


from Way, as 


prevent the swing of allowing a 








ss 


slippage which occurs in the machine of 


today when put to a severe strain 
FINISHING A 


A. Miller, page 642, 
to know if the draw-filing of a bearing is 


BEARING 


writing at wishes 
considered good practice in America. | 
do not think it is, at least it is not adopted 
except in extreme cases, probably because 
li is expensive and again there are a great 


who could not draw-tile 


many mechanics 
a shaft accurately, therefore the result 
would not always be satisfactory. In fin 


ishing a bearing I usually slide the polish 


ing clamps one way and that the opposite 


Girection to the tool cut 

JOURNAL TROUBLE CURED BY DRAW-FILING 
In testing a special machine we had 

trouble with one journal which was two 


inches in diameter and run at 500 revolu- 
tions per minute in a bronze-lined bearing 
6 inches long. There was a heavy down 
ward strain, and the oil groove was along 
the the 
a mistake 


entire length of cap, which was 


My first effort consisted in plugging the 
each end. This partially 
Next I 


smooth 


cil groove at 


remedied the trouble concluded 


the journal was not (though it 


seemed to be) for it chased the oil out of 
one end of the bearing, like the one Mr 
Bell speaks of at page 645. I then re 
moved the shaft started lathe 
Every lathe in the shop had a job in it so 
I decided file the This 


| roduced the desired result 


and for a 


to draw journal 


PROPORTIONS OF BEARINGS 


Mr. Bell that the 
hearing should in length be only twice the 
for 


I do not believe with 


diameter, especially journals below 4 
inche S 

I have in mind two emery wheels in a 
The 


journal 7 


shop where [| was once employed 


spindle for one had a 1%-inch 


lhe other spindle had a 1% 
Both 
In my two years 


inches long 


inch bearing 4% inches’ long 


carried 18-inch wheels 
in this shop, the one with the 1™%x7-inch 
bearing needed no repairs; while the other 
had to be trued up in the lathe twice, and 
two months 


be rebabbitted about every 


SALT ON A HOT BEARING 


mind. A 


the 


Another incident occurs to my 


large Corliss engine was heating in 
out-board bearing, and, on being called in 
for consultation, | asked for a shut-down, 
“Can't 


at least not more than ten minutes.” 


when there arose a terrible howl 
stop! 
I accepted this time limit and proceeded 
to remove the cap 

the journal 
the 


as it was I sent 


Upon doing so I found 
badly Had | 


would have draw-filed it; 


creased had time I 
out for a handful of common table salt, 
which I threw on the journal and bolting 
the cap down tight told them to go ahead. 
The result was all that could be desired 

| would not advise anyone, however, to 
try this on anything but a babbitt bearing. 
T did once and the result was disastrous 


AMERICAN MACHINIST 


OIL 

Like Mr. Bell I 
groove along the top is a mistake, but I 
do not think the groove should be in the 
| have obtained the best results 
by having an oil hole in each end of the 


GROOVES 


believe that an oil 


journal 


bearing, and chipping the oil groove in a 
vavering, downward direction to the. bot- 
tom nearly at the other end of the bear 
ing 
over to the same point at the opposite end 


Start at the other oil hole and cross 
of the bearing. Do this on both sides and 
you will have a bearing that will lubricate 
a load it carries 


no matter how much of 


BABBITTING 


We used to babbitt our engine and other 
shafts to the bare shaft and then file and 
scrape to a fit. One day we had a job 
which had to be done in the least possible 
as the Old Man had taken it at a 
very low figure. I decided to economize 
I took a sheet of thin 
wrapping wrapped it around the 
shaft and tied it with twine just outside 
the bearings, then poured the babbitt and 


time, 


on the babbitting 
paper, 


was astonished at the nice smooth result. 
The job was put together without scrap- 
ing, and never gave any trouble. 
I have this method more 
for the last ten years and it has always 
A GREASER 


used or less 


given satisfaction 





Reboring a Large Sheave 


after read- 


kicker for 


D. Pomeroy’s article “Reboring a 


I'm a facts, and 
ing H 
large sheave,” at page 676, it occurred to 
me that the article would have been more 
satisfactory and of more benefit to seekers 
for information, if the size of cut taken 
had been mentioned, also the shape of the 
cutter. These points sometimes hold the 


balance between success and failure 


Did he cut all of a large keyway out at 








one cut? Was the hole enlarged '% inch, 
4 inch, or what? E. J. Bowers. 
Hand-wheel Rims 
It is very strange how we miss things 
that are right under our noses and hunt 
busily after things miles away Our 
shop uses probably five hundred hand- 


wheels a year, varying from 3 to 24 inches 
We 


a I- or 1% 


them of iron 


and polished 


diameter made cast 


with inch rim 


them very nicely. Of course you can turn, 
the lathe, 


but in between the spokes we had to de 


file and polish the outside in 


pend on a file and strip of emery cloth 

| have knocked around the shop a good 
bit, have put my O. K 
these 


on drawings with 


nicely finished hand-wheels for a 


long time; and | would probably be do 


ing the same thing now if someone hadn't 


come along and suggested that it was 


a fearful waste of time to finish the in- 


side of the rim by hand, and also in- 
timated {that up-to-date machine tools 
did not have any such foolishness. Of 
course when some fellow comes along 
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and kicks you good and hard you begin 


to pay attention. I at once took my el- 


bows off the desk and strolled out into 
the works Sure enough there were 
hand-wheels in every direction and on 


the latest tools no attempt had been made 
the the and 
stranger yet they looked the nicer for it 


to finish inside of rim, 
To the discerning eye unnecessary finish 
We had been finishing our 
that is three- 


is a blemish 
wheels as shown at Fig. 1, 
quarters in the machine and one quarter 
at A by 

On the Brown & Sharpe machines a 
making 


main strength and clumsiness. 


similiar effect was obtained by 
that last quarter, at B Fig. 2, 


pressed and filling it with enamel 


slightly de- 
Of 





FIG 2 


RIMS OF HAND-WHEELS 


the B. & S 
learned 


was O. K. in 
foundry 


this 
but 


course 


foundry, our man 
his trade making sash weights and it was 
out of the question to ask him to work 
What we finally came to 


shown at Fig. 3, in 


as fine as that 
was the hand-wheel 
which no attempt is made to 
the circular section, and only the semi 


the 


preserve 


circumference of rim section is fin 


ished The ball of the thumb and ends 
of the finger fall naturally into the 
groove, and moreover we are not wasting 
any finish 

Of course it is mean to tell on the man 


this but he did not 


tell on himself, and I, after being told to 


who designed rim, 


look, discovered it on the designer's ma- 


chines So that, although not the in 


ventor, | may be called the discoverer, 
and that is no “worthless work” chestnut 
either Micky McMacx 


Tempering Steel with Cyanide 


At page 216 Mr. Ashley “T heat 
the cutter to a bright cherry, then smear 
it with cyanide and let it soak till its 


nose begins to run.” Let Mr. Ashley take 


Says: 


a piece of common bar iron or machinery 
steel and treat it with cyanide the same 
as he does Novo steel (he can cool it off 
in water if he likes) and he will find that 
there is no difference whatever in it; it 
is as soft as though it had never been 
touched 
EFFECT OF SOAKING 

The very fact of his soaking it has 
burned the cyanide out, b-tt still he has 
gone a long way toward shortening the 
life of whatever tool steel he puts cyan- 
hardens it this way 


ide on when he 
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“Common Sense,” at page 352, has put 
matters in a very bright light, and | can 
but indorse his opinion that the exist- 


ence of cyanide should be _ forgotten 


whenever tool steel is to be hardened. As 
regards water for hardening, soft water 


should be used without any ingredient 


Of course the ideal water for 
distilled, but 
difficult to get in most shops 


whatever 


hardening is this is very 


HARDENING BUSHINGS 
At page 639, Mr. Ashley, in explaining 
his method of hardening, states that he 


hardened the bush No. 2 as hard as he 
possibly could; from this I conclude he 
made it very hot before cooling off. I 


was always taught when an apprentice, 


and have found it true in practice, that 


if you make a ring of any description of 


tool steel too hot it contracts, if not hot 
cnough it expands, but that if you give 
it the right heat it will come out the 
same size as you made it. Mr. Ashley 


will find that if he takes notice of the heat 
he will be able to harden every bush or 
die exactly right without applying cyan- 


ide as he is doing at present; but he 
will have to “cut and try,” for there are 
\ 
| 

A 








FIG.1 


so many different kinds of steel that 


heat that will suit some brands will not 
be right for others 
EXPERIENCE IN HARDENING SMALL TOOLS 


J. F. B. states at page 486 that on 
of the largest manufacturers of small 
tools in the country who has a_ world- 


wide reputation for good work uses cy 


anide on practically every article hard 


ened. I will relate a little experience of 
my own. At one shop where I was em 


ployed I had a number of reamers to 


a tool steel ordered in by the 
After 


1 


1 
coud 


harden, of 
new foreman as being “the goods.” 
found I 


a number of attempts I 


not harden the tools without getting soft 


places that could be “bit” with a file. I 
told the charge hand the result. and 
he of course told the foreman The or 


ders came back, “Put some cyanide on.’ 


The last I 
they went to the grinding shop was when 


saw of the reamers befor: 
the foreman handed one to the proprietor 
of the works with a file, saying: “Try 
Beautiful steel!” 


M AC 


‘em, Mr. —— 


B——., England 
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A Lathe Test Indicator 


the indicator ap- 
At Fig 
having a 


Che illustrations show 
plied to various kinds of work 
I it is truing a piece of work A 
center punch mark in which the center is 
Fig. 2 shows the tool applied to 
external work and Fig. 3 
to internal work 

The center rod H is 
ball F At the one end of H is a piece § 
having Between B 
held in 


located 
shows it applied 


a sliding fit in the 


a triangular flange B 
the holder A which is 
collar / abuts against a 
holds the ball F 
pointer J is 


and F is 
the toolpost. <A 
spring G which against 
K by 
inserted in the piece / 
length desired and its office is to multiply 


spring pressure \ 


it may be of any 


the amount of wabble of H. In Fig. 1 the 
center is pressed up against the work til 
the flange B is clear of K. As the work 


A is rotated the amount of its eccentricity 
the end of J In 


work 


Fig. 2 
the 


is multiplied at 


the side of the farthest from 


center strikes /7, moves it in the direction 


of the arrow and the pointer J rocks back 


and forth on the edge CD of the tri 
angular flange B In Fig. 3 the same 
D 

Q) 

B 

E 





FIG.2 


4 LATHE TEST INDICATOR 


thing occurs except that in this case the 
pointer rocks on the edge D/ and the 
part of the work nearest the center strikes 
H ANOTHER CAMERON 





Cannot Symbols Used in Form- 
ulas Be Standardized >—Old 
Kinks New to Some—Hand 
Books 





I notice that at page 709 W. Osborne 
speaks of writers describing devices that 
been known to the trade for thirty 

While this may b 


ertheless, such descriptions bring devices 


have 


years the case, nev- 


to the notice of many who would not 


otherwise hear of them, for we have not 


all of us been fortunate enough to learn 


our trade in a job shop, where a man is 


supposed to get out anything that comes 


along, whether he has tools to do the 
work or not 
REMOVING A STUD 
As a sample of an extremely simple 


unknown by a 
the 


idea that was apparently 


shop foreman, I recall following 


59 


attachment on a 


We 


plain milling machine for 


were hitting an 


doing a special 


iob and wished to remove a stud tron 


the 
threaded all 


of the machine, and as it was 


the 


side 
way up there was no 
hold of it pipe 


spoiling the thread. One 


chance to get with a 


wrench without 


of the men put a head on it by screw 
ing on two nuts and jamming them to 
gether and easily removed the stud, but 
the foreman had never seen this done 
before, and he was a pretty good man and 
had filled his position satisfactorily for 
vears 
THE USE OF HAND BOOKS 

In regard to the use of hand books, 
| note that one writer states that they 
appear to be useful only to those who 
ilready know. I think this is only part 
ly true, for while one must have enough 
knowledge to use what is in them, the 
great thing after that is to be familiar 
with the contents of the book and the 


index, so as to be able to find the tables 


and data that are most frequently used 
with the least possible delay Che most 
important thing is to get a hand book 


that is suited to one’s special needs 








ROOKS SUITED TO ONE PERSON NOT ADAPTED 
FOR ALI 

I have four, but keep only one at the 

office, as I have found the other three 


to be of such little use to me as hardly 


to pay for the trouble of carrying them 
around The one that I do use I have 
had for ten years and I can almost tell 
the pages on which the various tables 
that I use most are to be found 

I do not often have to refer to other 
books for information. vet | have heard 
others condemn this book very severely, 
though after a further acquaintance with 
them, I have found that they did not 
have enough acquaintance with the con- 
tents of the book to entitle them to pass 
judgment upon it 

FORMULA SYMBOLS 


Mr. Osborne’s remarks in regard to 


the standardization of formulas and sym- 
bols are well timed and if the authors 
of technical works would only “get to 
gether” and do something along this 
line. some of us who have been out of 
the technical school a long time, and 
others who were never in it would get 








60 
attempts to use 


formulas W. ALTON 


Silencer for Gas Engines 


I was interested in W. Osborne’s art 


cle on “Noises,” at page 567, and 

prompts me to descr how we silence 
gas engines. The sketch makes it pretty 
clear. We erect quite a lot of engines, 


it is mecessary to put a 
The 


k on the end of the pipe 


and in 
muffle on the 


some cases 
x} 1< 1i ri 
exhaust ordinary 
gravel box stu 
only the sharp edge off the noise— 


t of soft pedal. We used it 


job came along 


acts as a so! 
for some years, but a 
where an engine of 30-brake horse-power 
had to run on Sundays and occasionally 
all night As it 


sidential neighborhood, 


was located in a quiet 


it was essential 


ugh should not be heard 


SILENCER FOR ENGINES 


GAS 


We dug a hole about three feet each wavy 
and lined it with a single course of brick 
set in cement. The top of the pit was 
fitted with an inspection cover to facilitate 
cleaning. The pit was filled with clean 
pebbles about the size of a walnut and 
the exhaust pipe turned into it. In one 


corner a vent pipe was introduced and 


carried to a convenient hight. This pipe 


prevented the accumulation of any pres 
sure, and also carried the smell out of 
reach 


It answers perfectly, and we have manv 
The 


SIX 


times since adopted the same plan 


pebbles want removing about every 


months, washing and replacing. Don’t use 


inything but pebbles (broken bricks won't 
do), and don't let them be too smal! 
| . England Junior Boss 


Making Shot-gun Barrels in the 
United States 30 Years Ago 


years ago all the iron that was 
worth anything for fine tools, guns, etc., 


came from Sweden, and was very expen- 
Sive, so it 1s not to be wondered at that, 
we are told, the village blacksmith saved 
all th Swedes” iron horseshoe nails 
which he drew from the feet of the 
steeds of that time These nails were 


a corner until from 
100 pounds had accumulated and 


generally thrown in 


50 to 
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hen they were sold to anyone who cared 
pay from three to four cents a pound 
for them. 
lhe 
facturer, in a small way, of shot- 
blacksmith to 


purchaser was ofttimes a manu- 


guns. He 


the nails, or paid the 


toc »k 


and after making a three- or four- 


ao so, 


inch ring of Swedes from a 


of the bar 


iron piece 
the old 


[wo such 


stock, filled this with 


nails standing on their heads. 


rings full of nails were then placed one 


on the other, points together, and the 
whole thing put on the anvil. A few 
blows of the sledge hammer sufficed to 
make an almost solid mass. This was 


placed in the fire and brought to a weld 
ing heat and then hammered and heated 
again until there could be no doubt as 
to its being “one.” Next it was drawn 
out into strips about one inch by % and 
any convenient length These the gun 
maker welded around his mandril, pro- 
ducing the famous twist barrels so com 
mon in Europe W. L. MeL. 
Starting a Shop 

\fter reading the articles by Entropy, 
Dixie and others, I thought perhaps my 
experience in starting my shop would be 
of interest I have always read with 


much interest all articles that applied to 


small shops, because my shop is small, 
would be more interested 


like to hear 


and naturally I 
in the small shop. I would 
from others who have a small shop and 
who started, so to speak, with nothing 
years 


farm 


My start occurred about twelve 


ago when I was 18, and living on a 
I first started in with electricity, the same 
today 
ill the 


have to 


as a great many boys are doing 


I kept this work up a short time, 
when I did not 


time I could get 


work on the farm, and that was not much, 
as I preferred to work in the little shop 
field 


mind I must 


than out in the 

I made up my 
lathe, so I | grandfather 
ie. He No. si%4 


power lathe. When it came, 


have a 


for 


egged my 
bought me a Barnes 
foot - 

grandfather bet me a dollar 


lost his 


xes, my 
I could 


bet as I soon had it assembled and a piece 


not put it together, but 


f iron in, doing my first lathe work 
There being no shop in town, I soon 
had a inber of customers come to me 
to get work done I picked up quite a 
few dollars, which I spent for smal 
tools. I soon bought a set of horse 
power upright steam-engine castings, 
which I finished with the exception of 
borine the ecvlinder and turning the fly 
wheel and crank-shaft It was not long 
before I had to have boiler, so I went 


] 


to work and built a small porcupine type 


of boiler 
Things ran along in this way for a 

little over a year. TI 

to town and start a machine shop. So 


I had to ask my grandfather again for a 
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little help to get started, as I had spent 
what little money I had made for small 
tools and castings, etc., for the boiler 
and engine. My grandfather rented a 


small piece of ground near the grist mill 
and put up a small building 18x24 feet, 
drill 


piece of shafting, a few pulleys and what 


bought a 21-inch Snyder press, a 


belting was needed. This was my shop 
as started in July, 1806 
I took from the mill boiler and 


did not use my boiler except when they 


steam 


were not fired up. In about a year | 
bought a 22x22x5-foot planer. I had pre- 
viously bought castings for a small em- 


wheel, on which to do saw gummuing 
which I finished up 
10-horse-power 


ery 


and other grinding, 


myself. I also bought a 


upright boiler and steam pump. 


Business was good. I had one man 
working with me, but got crowded for 
room, so in the spring of 1898 I started 


work on a larger shop. I bought a lot 


and put up a two story brick building 
28xso feet with three rooms: machine 
room, boiler room and blacksmith shop. 
I also bought a 24-inch New Haven 


lathe, a large emery grinder and a pow- 


er saw. Such is my shop at the present 
time. 

Two years ago I took up the manufac 
ture of gasolene engines to fill in my spare 
a good farming 
the 


est shop being ten miles distant. 


time. I am situated in 


country, with no competition, near 


In regard to money matters I have had 
no trouble to speak of in getting money 
due me and have not lost over $15, which 
[ think is doing well. I 
$75 book accounts that I cannot get any 
I go for While this $75 is 
given up 


have not over 
them 
good, I 


getting it. 


time 
not 


hope Ss of 


really have not 
Dixie’s method of “so per cent. deposit 


required on all work” is a good thing, 


but I do not think I could ask it here 
with success, as a large amount of work 
is brought in by the hired men, who are 
not able to pay or who do not generally 
have any money with them and would 
have to go out and borrow it, in order 
to pay the 50 per cent. deposit. To those 
not known or customers who are slow 
pay, I require cash when work goes 

| heartily agree with Dixie about buy- 


ng a small steam engine and boiler. They 


ire more bother than they are worth, for 
a good gasolene engine is much better 
ind takes much less looking after. It is 


started in 


a minute and all expense stops 
is stopped. In a small 
needed all the 


but where steam is used, steam has 


hen the engine 


not 


shop the engine is 


to be kept up just the same. I use steam 
the winter and a gasolene engine in 


summer when no heat is required 


I buy for cash only, and always take 


advantage of a 2 per cent. discount in 


-I0 days where possible to do so, and pay 


all bills H. C. DAVENPORT. 


when due 
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A Punch and Die 


rhe illustrations show punch ld Cie 
for forming up clips which are made from 
scrap trom nother b 1 shows the 

r) 

bMRuhbher | 

tgs 

es | i 

] 


a! 
OFT 
5 
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shown in sectio1 


H ARR‘ 


High-speed Steel—Some Experi- 
ences in Annealing, Machin- 
ing and Hardening 


wis to relate m\ xperiel 


year with high-speed steel. During the 


time, we have used seven brands, which 
seem to work about alike W hen we 
bought the first lot our trouble started 


at once 


AN ATTEMPT AT ANNEALING 

We 
by putting the 
ets and 


mrst attempted to anneal the steel 


pieces in heavy tin buck 


covering’ with lime, then placing 


the buckets in an iron box, and covering 
they remained 


When we 


what it was like, we 


them also with lime: here 


for at least two days tried 


the steel to sec found 


it to be as hard as when we put it in; and 


it was impossible to plane it. We thet 


tried this method of “a 


nealing” the sec 


md time, but found very littl 


improve 


ment However, we tried to work i 
hard or soft, and ruined tools pl ing it 
up, running slow speed and _ taki 
cuts It took longer to plane ne set 
of cutters».at this*time, than it do« W 


to plane five sets 


FURTHER. ANNEALING EXPERIED 


m . : 
Lhe next lot of steel we threw 


regular coal fur and got it te 
he it le Ving the \\ rh ‘ co \f 
thie furnace Ve Wil 
to the lat Whe ‘ r 

we found 1 e work. " 
, tr \\ we ¥ 
nN ¢ 1 Se” W eing 1 ¢£ , 
purpos > WwW vent ) Kk ft 
method nly instead of using lime 
put soft shes in the buckets, a 
then put then o | xe lou 
no lime to get into the buckets. We lef 
the steel 1 three \ nad thre 9 
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found it worked successfully A fter- 
we iva tries soqtt 1 l 
e boxes and fi ‘ t 
thing with the st 
H VAD } 
| lly we came t 
\\ l ake TV 2 I 
) Se ( 1 rt | 
furnace was made of I k hi n¢ vitl i 
I cible inside, and We di 
nealing in it at present However, w 
ive trouble every now and then, and 


sometimes are obliged to re-anneal th 


stock, leaving it in the furnace for at 
east three davs 
BORIN(¢ AND TAPPIN( 
take 
vise hands, 


them int Iram I dy t r€ 


After the annealing is over, we 
the parts (die blanks) to the 
bored. This 


operation . performed wit! 


out trouble (running slow speed) and the 


, , , ay 
piece re th ready to bk tapped Now 
the trouble Starts WwW t] the tapping We 
set the first die into a block. and the first 
tap was put in; running down about 
i 1 4] nee” , 1 
reads, we found th p was no good 


uld tap about three more threads, and 
it littke work rubbed off the threads 


Ww Tt 1 the S t 
! ds t ‘ ps 
dies and evervthing After running the 
fourth tap to no advantage, we found 
that the fifth one finished the bh. making 
the finest threads that vuld put int 
i dic 
FINISHING AND HARDENING 


When we took the di part everything 


went smoothly, until we put the cutting 
edges on Then the shaper hands had 
ll kinds of troubl At last we got th 
cutting edge on; then t vise hands filed 
this’ édge, and ru d ve hles I 
hardening we heated work od 
vhite. heat, threw it into coal oil 

then drew the temper to a traw-c¢ 


oe 
5 
4 
3 
a 


reasing the ? hing speed tron 1o 
j 
Oo 74 rev luti S eT y | , di 
worked for three da ie oben 
without grinding wi ex 
then in< ? Vv + + + ‘ + ‘ wel 
\\ 
uurne \\ " f ¢ 
wert t | ad ¢ } 
io 
rit 1ETH ) 
\\ ‘ th 
l 4 
we tri bh t , eep 
D 
f ‘ 
“ . id 
t ‘ Va in 
Willig ( iT 
peeding the pip to S84 rev 


es into the machines, 


- ! 
" < . n 
‘ ’ 
a ; ie gets 
\ tting 
( ac ne 
W1 \ that the different 
steel \ WW t 1 1¢, ther 
‘ 
re §s pt ft reak than 
‘ es f cert 
ee ( ly than if 


: + é rn 0 the i 
1 ! le ( Cie nside I the | 
p show! g. I caused ( 
dc ' | the tool he vit ‘ 
scribec i t will ippa 
when it é that t distance , 
tweet the I 1g l 1 only ( 
m there! nm ot the spi 
nd tersink B, Fig. 2, must not 
ceed on | p dle carrying 
countel K I i ea fy in one en 
f t te t ther end of 
; \ aP + 
how t in it 
1 ter ? 
edg tw ff tor ¢ 
1 ert iriver 1 
made f drill 1 ‘ fit for the %- 
] lig ‘ it hye yy 
i t inction 
} i which 1s 
‘ “ te the 
) al rul 1 i 
] | f t rizontal po 
sit ef | il one ‘ 
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Some Features of the N. P. Pratt stalled, each having a capacity of 50 kilo of the machine shop, there divi ling into 


watts at 250 volts, when running at 280 two branches running the length of the 


b : : 
La oratory revolutions per minut Ihe generators building, each of the same cross-sectiona 
ire direct connected to Harrisburg side- dimensions as the parent truak Air, 
BY F. W. FEIKER ; 
rank engines steam, and electric connections are made 
— » Sten wnod of wiri the 
[he new machine shops of the N. P DISTRIBUTING THE CURRENT from these. The method of wiring the va 
— P rious motors from the ducts is a featur 
Pratt Laboratory, of Atlanta, Ga., are an rom the power-house the power cables : 


of special interest The ducts are located 





about the middle of the side bays, as thts 
is the most accessible place from which t 
wire the motors located in the bays. The 
floor of the machine shop consists of a 4- 
inch bed of concrete on a solid clay foun 
dation, and above this 2x 4-inch pine 
blocks, sawed 4 inches long, are set on 
end The blocks are laid in a coal-tar 
mixture, and the cracks are filled with the 
same preparation, All of the heavier ma- 
chines, of course, have their special foun 
dations, but the light machines are placed 
on the floor and anchored down 
pansion bolts. In order to wire to a mo 
tor, all that is necessary 1s to remove 4 
row of the pine blocks leading from the 
motor to the nearest duct, and drill a hole 
through the root of the duct Che conduit 
is then laid from the opening in the duct to 
the motor along the trench made by re 


moving the pine blocks. The blocks re 





moved are next deeply grooved by saw 


FIG, I, INCLINED MONITOR WINDOWS ing out a V-shaped section, and laid over 


excellent illustration of the adaptation of 
» electric motor to machine-tool work. 
Che N, P. Pratt Company is an engineer 
contracting company, making a 
specialty of equipment for fertilizer fa 
tories, sulphuric acid plants, brickyards 
quarries, mines, etc. Until recently this 
company has operated a factory in At 
lanta, but the increasing business prompt- 
ed the mangement to erect an entirely new 
plant at Kirkwood, about four miles from 
that city, the site chosen being located on 
the suburban lines of the Georgia Rail 
road, and conveni ntly reached as well by 


1e citv car lines 





THE LIGHTING 

The natural and artificial lighting has 
received careful study, and it will be 
noted from the illustrations that, in addi 
tion to the large and numerous windows. 
special provision is made for overhead 
lighting. At the point where the main bay 
drops to the side bay, skylights are pro 
vided, set at an ingle of about 30 degrees 
with the wall, as shown in Fig. 1 It is 


istomary to place these skylights verti 





] } + 
cally bu the new method prevents 
shadows between the main and side bays. 


PIG 2 ELECTRICALLY DRIVEN BORING MILL SHOWING PORTABLE CONTROLLER 


ind tends to give a better diffusion of 


light lhe skylights are arranged in two are laid in ducts to the main buildings the conduit in their original position. This 
sections, the upper portion being station Chese ducts are of concrete, 36 inches method has proven very satisfactory, not 
iry, while the lower part swings from wide and 42 inches high, and carry th only making a neat job but enabling the 
he upper side for ventilating purposes steam and air pipes as well as the electric machines to be located conveniently with- 
Ventilators are aiso placed in the roofs cables, Provision has been made for out special attention to the position of th 
ver the main bays The foundry and ventilating the ducts by chimneys, which conduits, Cut-ins are located at conven- 
nachine shop are practically duplicates, pass up through the front wall of the ma lent points about the shops, so that porta- 
the only difference being that the foundry chine shop, and even on the hottest sum ble tools and lights can be quickly con- 
is arranged to include a cupola room mer days no trouble has been experienced nected 

In the engine room two General Elec- by overheated air in the conduits [he accompanying illustrations bring 


tric direct-current generators are in [he main conduits pass under the floor out the advantages of the electric drive at 
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the.machine tool. The electrical equip- 
ment throughout the plant is of the Gen- 
eral Electric manufacture. There 
stalled in the shops 29 stationary 
of both variable and constant speed, aggre 
gating a total of 20234 horse-power. The 
their CO 


variable-speed motors are 


are in 
motors 


constant-speed motors are of 
type, the 


of their CR type. 


and 


FEATURES OF THE TOOL DRIVE 
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The 


the lathes 


motors to 
The lathe 
throughout the shop are mounted 
on the head stock. The ill 
the method of 
troller is mounted on the tail-stock end of 


method adapting the 
is shown in Fig. 3 
motors 
stration shows 
also control The con 


the lathe, and is turned from the apron by 


a short lever operating through an inter- 
mediate rod with sprockets and chain. In 
the lathes the controller is 


mounted behind the head stock, 


some of 


with th 





The main bay of the machine shop controller handle at the lathe apron 
Machine. Type of Motor. Voltage. H.P Rk. P. M. 
Group (line shaft)....... ( 2000neeues CQ Constant speed direct current... 220 20 900 
Group (line shaft)............-..-se0s- CQ Constant speed direct current.... 220 5 1600 
52-inch Gisholt Boring Miil............ CR Variable speed direct current.... 220 10 500 to 1500 
10 16 Betts Boring Mill ............... CR Variable speed direct current.... 220 15 400 to 1200 
Rails f r above... ....... cecgececeses CR Wound as Series motor........... 220 5 1000 
RUMBDISTS..... ccccccce os hecedecoundeas CQ Constant speed direct current... 220 5 1600 
Emory Grinder............ +++. ,---- CQ Constant speed direct current.... 220 1} 1060 
Milling Machine No. 4............ ... CR Variable speed direct current.... 220 5 500 to 1500 
Key Seat Milling Machine No.5 ...... CR Variable speed direct current... 220 $ 500 to 1000 
GFOUP Drive....scccce sss ccceecccecs CQ Constant speed direct current... 220 20 900 
Fosdick 5-foot Radial Drill........ .. CR Variable speed direct current... 220 3 600 to 1500 
Fosdick 2-foot Radial Drill........... OR Variable speed direct current.... 220 2 500 to 1500 
a r & Boye inch eine CR Variable speed direct current.... 220 10 400 to 1600 
Detrick & Harvey 60 inch Planer..... CQ Constant speed direct current. .. 220 20 900 
Oliver 38-inch Band Saw............. . CQ Constant speed direct current ... 220 5 1600 
Oliver Universal Saw Bench naeaniin . CQ Constant speed direct current... 220 5 1600 
Oliver 38-inch Paper Makers’ I athe.. CR Variable speed direct current... 220 5 500 to 1500 
Whitney Single Surfacer............. CQ Constant speed direct current... 220 74 1500 
Came MAGRERS o.cccccccocccccccces . CQ Constant speed direct current... 220 1 1240 
LeBlond 20-inch High Speed Lathe.. CR Variable speed direct current... 220 =| «#65 0)=—=6600 to 1500 
Bdower Walt MORSE... oo ccs, ccccccccce CQ Constant speed direct current... 220 15 975 
Cut-off and Band Saw................- CQ Constant speed direct current.... 220 5 1600 
SCHEDULE OF ELECTRICALLY DRIVEN MACHINE TOOLS 


portable 
tool in 


devoted to erection and tool 
units. The the 
plant is a 16-foot Betts boring mill, oper- 


ated by a 15-horse-power 400/1200 revolu- 


largest machine 


tions per minute variable-speed motor. 


The rails of this machine are driven by a 


5-horse-power 1100 revolutions per minut2 


list of the motors and 


The table gives a 


the tools which they drive 


Engineers’ 
Kintner 


At the annual meeting of the 


Society of Pennsylvania, S. M 


was elected president, Geo. 1 Barnsley, 
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The Boston Educational Congress 


BY ENTROPY 


Boston is the city where the sidewalks 


are so narrow that the natives walk in the 


streets, after the fashion set by the his- 
laid out the town in Co- 


likewise 


whose 


toric cows who 


lonial days Boston 1s the 


ter of k 


cen- 


arning, for those mind 


and also the site of Tremont 


What 


SO see if, 


Temple more natural, then, than 


that Boston, being the seat of learning, 
the site of desirable hall, and generous 
in giving the: use of what sidewalks it 
may have to strangers, should choose itseit 
a meeting-place for a congress, an educa 
tional congress, and above all, since Tre 


mont Temple is but a step from Beacon 


Street, a social education c 
Che call 


“The Cc 


ciety det 


mgress ? 


for the meeting tells us 


mmplexities of modern life 
however, that our 


for 


nand, 
r duties 


groups in 


ceive a systematic training 


in those civic and social which 
they are to do their work in life.” This, I 


Back 


language, m« 


am told, translated from 


the 


Bay into 
that if a 


hustle for a living, he 


American ans 


boy must should 


be taught systematically to hustle, rather 
than merely be fitted with Back Bay edu- 
cation, and then dropped into life to sink 
or swim, as his natural instincts guide 
him 

Since for the past vear or two I have 
been firing occasional charges of bird shot 
at the machine-shop branch of “social edu- 


cation,’ otherwise known as _ apprentice 


1 
‘ 


education, it interested me greatly to at 








FIG 


series-wound motor controlled by a full 


The 


governed by a 


reverse type of controller 15-horse- 


power driving motor is 


Fig 2, mounted on a 
that it 
at any convenient point about the boring 
mill, 


similar controller, 


portable stand, so can be placed 


mings and Walter Riddle 


for two 


were elected 


rectors vears and F. Z, Schellen- 


berg and J. O. Handy directors for three 


vears. 


s J 





3. LATHE DRIVE SHOWING CONTROL FROM APRON 

vice-president, A. E. Frost, treasurer, and tend this congress, and see for myself th 

Edmund Yardley, secretary. R. A. Cum- big guns in action, to see if they were 
trained low enough to touch the subject 


shot over it 
ask 
to judge 
1 


since s 


at all, or if they 
qualifications | 
shot hit 


ic 


Someone may wha 


may have whether their 


or not, admit belonging to t 








54 

d-shot division. I have been all around 
t subject. I have worked at the bench 
ithe, and planer, with the men and th 


wish to reach; | 


boys these people hav 


hired these same men and boys and had 
them work for me; I have been to school 
and acquired the Back Bay 

though 
have gone hungry, 


education, and 


[ have taught school, never the 
Back Bay brand. I 

footsore, and faint, as they do, and I have 
traveled and hotelled 


therefore been on all 


Back Bay style. I 


have three sides, 
workman’s, manufacturer’s, and _ educa- 


r 
iO: 5S 


THE PEOPLE INTERESTED 


What manner of people show interest 
in this industrial branch of education? | 
confess that I was disappointed; not but 
that the heavy artillery came up to my ex 
pectation, but the audiences—nine out of 


ten men, from my point of vantage in the 


balconv, showed me either white hair or 
such an arid desert as to make it indeter 
minate as to whether they parted their 
hair in the middle or on one side. The 
feminine element, since this was an edu- 
itionai congress, and in Boston, was 
large (comprising at least 50 per cent.), 
and, goes without saying, young and 


fair to look upon, Where were the young 


men? I don't know I was lonesome, 
having still a full allowance of hair on 
my head, and but few gray hairs—too few 


for the company. “Old men for counsel, 


young men for war.” Here we may have 


counsel enough, but the war? 

THE SPEAKERS 
On the platform it was better, and yet 
doubtful to 


these men, whether any of 


scanned 
felt 
in his own person the limitations of the 
Of the 
and 


it seemed me, as | 


them had 
latter-day lack of shop training 
speakers, two have done something, 
to them we the attention 


belongs only to the speaker who re- 


listened with 
that 
counts his or her personal experience 
These were Mr. Alexander, of Lynn, and 
Mrs. Woolsman, of New York, and no 
one could listen to these two speakers 
and not feel that they were in the fight 
fight, too. At the 


Alexander went 


and making a good 


morning section Mr 


over the story of the Lynn school with 
which your readers are familiar. Possibly, 
proximity to Beacon street may have 


made his address seem more of an argu- 
ment as to why his school ought to suc- 
ceed, rather than an account of the school 
and the difficulties met and conquered, A 
criticism was later offered, which 
seemed to me hardly valid, that Mr. Alex- 


ander was educating, not all-around mean, 


one 


but specialists for the particular work of 


Electric C 


later, as I will point out 


the General ympany. This was 
fairly met 

ATTITUDE OF ORGANIZED LABOR 
At the 


peared representatives of organized labor 


morning session, too, there ap- 
lheir presence and their remarks met evi- 
dent approval. They believe, as Professor 
Richards, I think it was, well put it, in the 
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right kind of a trade school, but were not 
prepared to state what 
the right kind, in which respect they 


worse off than most of 


they would con 


were not one whit 


the other speakers. But one point they 
hold to, and that is that the right kind of 
1 trade school will of necessity be con 


is their 
the 


ducted by the State. State control 


Whether 


question, since State control can only be 


this is dodging 


slogan 


effected through a vote of the citizens 


(the majority of whom are wage-earners) 
so that in they are only saying 
that they advocate trade schools, provided 


reality 


they do advocate them, I hardly know 
This | do believe: that workingmen and 
their representatives if met fairly and 


frankly on this question will respond more 
favorably than many people are ready co 
grant, and this I believed before I had 
7 +} 


the satisfaction of hearing these men 


Say it 

In any case we have to remember that 
these speakers were leaders, and there 
fore necessarily ahead of the rank and 


file, from which it is also evident that the 
follow 


here given 


rank and file may be expected to 


counsel 


but 


somewhat tardily the 
For 


that was 


this one reason, for no other 


advanced at these meetings, i 
should say that the consensus of opinion 
7 side of State 
State C 


Education 


fell rather to the control. 
ymmission 
the 


progress which that commission has made 


The chairman of the 


for Industrial reported 


in obtaining permissive legislation on the 
) 


trade-school subject, which it hopes to fol 


: 
ow up by positive recommendations at 
least, if not by legislation 
rHE HIGHER THOUGHT 

So much for the 6-inch and 8-inch 
guns; now for the tos and 12s of the 
evening. Here is where the test must 
come, The morning session certainly was 


well within the bounds of ordinary com 
t dealt with the trade school 
one which 


prehension 


as an established fact, and as 


must spread. It dealt with the attitude 
of workman and master and _ educator 
toward a concrete thing Now for the 


higher thought, the heavy firing. 
Around Massachusetts bay there dwells 
a people, numerous and proud, a self-ap- 
pointed aristocracy. If anything is done 
done by one of these chosen 
worth the 
These are the people famed far 
the 
And yet the first speaker of 


it must be 


people; otherwise, it were not 


doing 
and the descendants from 
“Mayflower.” 


the evening was 


near as 


a man recognized as one 


who has done things worth while, al- 


though the name of Fish does not appear 
But 
lerance of things of New York 


on the register of the “Mayflower.” 
with the t 


that has of recent years softened the edges 


of the “Mayflower” cloud, it may have 
been found that the name of Fish is older 
on this continent even than that of the 


“Mayflower.” I recall that there was one 


Preserved Fish, so called because he was 


picked up floating in a barrel in the har- 
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bor of New Amsterdam. However, 


whether this is 


Mr. F 


a sufficient excuse or not, 


ish seems to be accepted by Beacon 


street and Back Bay, and he seems to 
have done things worth doing, One of 
hese things was the preparation of his 
iddress 
THE DUTY OF THE STATE 
Mr. Fish’s feeling seems to be that, 


since the State has dictatorially taken to 
itself the command of the best part of the 
time of both boy and girl for eight years, 
and the eight years at which they are most 
susceptible to the taking up of new ideas, 
therefore the responsibility of the State 
should include responsibility for the in- 
troduction of these boys and girls to a 
greater or less degree, to those vocations 
at which they expect to earn a livelihood; 
that is, that their education should be vo- 
cational as well as literary; that a boy is 
the can 
read less Greek and do more carpentering. 


less educated because he 


none 


S$oys and girls of vears ago could see 


work 


could watch the whole process of making 


done, as in a blacksmith shop they 


shoes and nails, whereas today there is no 
such opportunity, since such work is fac- 
tory work, and is so subdivided that few 
men understand all the processes involved 
Again, the time taken by the State de- 
prives a carpenter's boy of the chance to 
of his father’s tools since 


is sO occupied, 


pick up the use 
his day So when boys are 
ready to leave school at 14 years of age, 
they drift, simply drift, picking up a little 
knowledge here and a little there. often 
finding the easy road the down-hill one, 
and all because the State is not making a 
fit use of the child’s time which it arbi- 
trarily His recommendations 
however, to my mind 
showed him to be in the state where so 


demands. 
for such schools, 
many men are today—seeing an evil, anx- 
ious to point it out, and to right it, but 
missing the point of view of either of the 
parties to the question. His appears to be 
the point of view which has led to the 
several third- or fourth-rate technical 
schools of the country, all of which were 
founded to teach trades, and which still 
have that fundamental idea dimly in view. 


EXPERIENCE OF A GIRLS’ TRADE SCHOOL 

The next speaker, Mrs. Woolsman of the 
Manhattan School 
more that may be of interest and value to 
the readers of the AMERICAN MACHINIST 


Trade for Girls, said 


than any of the other speakers, paradoxi- 
Mrs. Woolsman has 
the look of a person who is in the habit of 
not the New England 
school-marm look which makes you feel 


cal as it may seem 


doing things; 
that its owner can make others do things, 
but the look of downright ability to do, 
that carries others along by leading rather 
than by forcing 

She spoke of the things which had come 
up and are coming up daily in the affairs 
of her school; the things which must be 
promptly met without a precedent for a 


guide; the difficulties in meeting she needs 
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of pupils and manufacturers, and the dith- 
culties in getting a teaching force ; the real, 
jive difficulties which her school and which 
any school must meet. She deplored the 
inefficiency of the education of the schools 
—the literary education—and its inappli- 
cability to the work of the girls. She be- 
lieves in culture, but she holds that culture 
is what makes one grow in dexterity as 
well as mentally. To meet the needs of 
manufacturers and pupils, the trade which 
around these parts is called that of seam- 
stress is divided into forty or fifty trades, 
distinct but depending upon each other. 
These trades are taught, not by forewomen 
from the shops who only drive, nor by 
professional teachers who only seek to 
teach, but by university women who have 
gone into the shops as workers and learned 
to do the work as it is wanted, and who 
teach it as it is wanted by the manufac- 
turer. 

Here I revert to Mr 


address of the morning. 


Alexander and his 
Mr. 


may be teaching men to do the work which 


Alexander 


the General Electric Company wants, and 
in the way they want it done; but in order 
that a school under State control may fur- 
nish the General Electric Company with 
the 

the de 

Fortun 


men it must do same 


satisfact ry 
thing must 


Che 
mand or it 
demands of different 


study 


school 
fails of its purpose. 
ately the manu fac- 
turers probably will not be essentially dif 
ferent 

Mrs. Woolsman 
between a trade 
school more aptly than I 


stated the 
sche a )] 


differenc 
technical 


heard it 


and a 
ever 
stated before A technical school reasons 
things out, it goes ahead by 
A trade school 


must take every step, no matter how in 


leaps and 


produces a swelled head 


significant, and do it thoroughly In the 
school room, both this speaker and Mr 


Alexander have found it necessary to 


create a new arithmetic and other studies, 


bringing home to the boys and girls by 
examples what the studies are good for in 
She has 


influence in the 


the particular trades followed 


found a most beneficial 
growing self respect of the children, duc 
to the responsibility for neatness and care, 
and this in turn has enabled the school t 


furnish to the manufacturers girls who 


command good pay—high pay compared 
with what many male counter-jumpers 
earn—because of their dexterity and re 


liability. 
SKILLED LABOR 

And Mr. Vanderlip, the¢ 
apostle of German education and the Na 
tional City Bank, the 
spoken word the stock market goes up or 
down, the spokesman for Wall street. Mr. 
Vanderlip is surprised at America’s pros 
perity. I do not know that it 
him. He 


ingenuity 


\ SCOFFER Al 
then came 


man on whos 


but grieves 


finds excuse for it in the nativ 
the National 


Organization, spelled with gilt capital let 


and Genius for 
ters and respectfully dedicated to the Na 
tional City Bank. He that 
labor has no place in national progress 


finds skilled 
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Rumor says that Mr. Vanderlip onc 
worked at the machinist’s trade, but that 


when there was a chance of his becoming 


sufficiently skilled to help the national 





progress he forsook it for other fields 


So it is possible that his point of view 


is clouded; perhaps he forgot that others 


do go further into the trade than he did 


Some one—was it Emerson said that if 


you made anything better than your 


neighbor the world would beat a path t 


your door. I myself have found it so. | 


once built machinery, not so well but that 


I can point to a great deal better “made in 
the U. S. A.” but well enough so that, 
nsignificant as my business was, every 
prominent tool dealer of England and 
Europe came to my shop to see it and t 
uy it; not because of price (unless they 
re all liars, which | doubt ind not be 
cause of prompt delivery, but, if thei 
words are true, on account of design an 
workmanship These both mean skille 


bor \ hundred such instances may b 
f d [hese shops will tell you that 
ey are making their own met Phe 
would like to be relieved of the burden 
"y State or private schools, but they wil 

see to it that this country keeps her p 


till long after Mr. Vanderlip has cea 


things with dismay 


view this state of 

Germa lucation h nsiders to 
) that intry at the head of the world 
forgetting that Germany is confronted 
day with the fact that it has a tremend 
versupply f ed ited l wl hay 
nothing to do 

After all, what has come of these meet 
ngs? No one knows, but these people 
1ave spoken before audiences vastly larger 

in the number present would show 
through the daily press. These particular 
iddresses were somewhat overshadowed 
perhaps by some of the other branches of 


undertook, but, 


that trade 


} ; 
which ne congress 


work 


ill in all, it has been shown 


education is wanted by manufacturers and 


men, and that it is possible to train teach 


on the work 


rs to carry 





Legal Notes 


BY E, P. BUFFET 


REPRESENTATIONS AS TO WEIGHT OF 


CASTINGS 
\ certain company ‘was engaged in the 


manufacture of heating furnaces, and 


foundry of its bought 


After 


having no own, it 


its castings outside having ob 


tained them at one place for several 
vears, it made a five years’ contract with 
nother foundry company to. turnish 
them The agreement set a price per 
pound depending on the current cost of 


ron, the weight of the castings to be cal- 
(the 


~ulated from the “pattern weight” 


being castings themselves) by 


patterns 


adding 6 per cent. to one class and 8 per 


cent. to another The foundry company 


claims that the real excess above pattern 


weight turned out to run as high as 15 


o 
mn 


per cent., and above, and, therefore, more 


expensive to itself. It contended for a 
right to break off the contract and sued 


for damages, alleging that it had been in- 


duced to enter the contract througl 
knowing misrepresentation by the fur- 
nace company as to the fairness of the 


allowance, based on facts exclusively in 
the latter's possession 
the 


verdict in a 


On conflicting evi- 


dence foundry company recovered a 


Federal court, judgment on 


which was sustained by the U. S. Circuit 


Court for the western district of Penn 
sylvania 

[he case went up to the Circuit 
Court of Appeals, which discussed the dis 


tinction between a false statement con- 


cerning past or present facts and one that 


is a mere promise or expression of 


opinion Che latter class is not generally 


actionable on the ground of false repre- 


sentation in an action for deceit (war 


ranties, etc., being, of course, another 


question ) The appeal court does not 
, oc. 

teei justined in reversing the decision 

here because of the jury’s having been 


permitted to find this matter 
What 


alleged to have said 


a valid cause 


t action the turnace company is 


seems to be regarded 


is capable of treatment as a representa 


tion about an existing fact, if so intended. 
Che court, however, has ordered a new 
trial on another ground: viz., that the 
evidence on which the damages were as- 


sessed was indefinite as to their amount 
145 Fed Rep., 590 
LOOSE BELT LACING 
\ tannery workman sued to recover 
damages for loss of his thumb while oil- 


ing a blower in oper testifying that 
struck by a 
The jury gave 
Supreme Court of 
the 
1e employer's 
takes the 
view that the lacing must have pulled out 
at the 


hand through the belt it 


ation, 


it was caused by his being 
lacing 


i verdict, but the 


loose piece of be It 
him 


New 


ground that negligence on t 


Hampshire has set it aside on 


1 
} 


part is not show1 | 


le court 


time being, else before he put his 
would have at 
tracted his attention, as he said it did not 
do. Therefore the employers could not 
have known of its being loose; and since 
that the 


from any unsuitable material or workman 


it is not shown injury resulted 


ship or failure in legal duty to anticipate, 
they liable. The 


a few days 


inspect, etc are not 


blower had been installed only 


64 Atl. Rep., 723 
WHAT IS A BUILDING? 
lhe city of Concord, N. H., passed an 
rdinance that no person should use any 
ngine in any building in the fire precinct 


without the written consent of the city en 
and the chief of the 
\ practical ca 


Court of the 


Vineet 


fire depart 
ment se has put it up to the 


Supreme State to determine 
a partially inclosed wood-shed is 
the the 


ordinance, and an affirmative decision has 


whether 


a “building” within meaning of 


been handed down 


64 Atl. Rep., 725 








AMERICAN MACHINIST 


Issued Weekly by the 


Hill Publishing Company 


505 Pearl Street, New York. 

Also Published at 6 Bouverie Street, London, E.O. 

Correspondence on mechanical subjects solicited and paid for. 
Name and address must always be civen—not necessarily for 
publication, 

Address all business communications othe American Machiniat, 
505 Pearl Street, New York, Matte: for reading columns may 
be addressed to the Editor. 

Subscribers can have address changed at will. 


new addresses, 


Give old and 


Subscription price $4 per year, postage prepaid, to 
any post office in North America; $5 in all foreign 
countries except Europe and British possessions in 
Eastern Hemisphere. 


The AMERICAN MACHINIST Co., LTD., 6 Bouverie St., 
London, E. U., will serve all subscriptions for Europe 
and British possesrions in Eastern Hemisphere. Price 
30 Shillings for England. For all other countries in 
Eastern Hemisphere, 35 Shillings. 


No back numbers beyond current year. For sale byall 
newsdealers generally. 


Entered at New York Post Office as mail matter of the 
second class. 


Oable Address, “ MACHINIST," N. Y. 
Lieber’s and A B © Codes, 





- ——_———_ = — oo 


During 1906 the AMERICAN MACHINIS1 





printed and circulated 1,083,205 copies, an 
average of 20,832 per issue Of this issue 
19.500 copies are printed None sent regu 
larly free None taken back from news 
stands No back numbers beyond current 
year 

Contents PAGE 
Air-cooled Gas-engine Construction. . . 89 
The Shape and Duty of Roughing Tools——-I 42 
An Extra-heavy Slab Milling Machine. . 47 


Tempering Steel with Cyanide--Some Re 


Obtained by Its 
Where It 


and Some 


Not Be 


sults Use, 


Instances Should 
Employed 
latternmaking 

for two-cycle 


and Molding of Cylinders 
Internal-combustion En 
zines ‘ : , 50 
Compressed Air in a Foundry. 53 
Numbering Counter 
More About the Inventive 
Making Bullet Molds in a 
Shop Making a Fly-wheel 
...An Antitoxin for the 
Microbe....A Spider Sup 
Cone Pulleys. The Special- 
the All-around Man-——Tailstock 
Bearings. ...Reboring a Large 
Sheave....Hand-wheel Rims....Tem 
pering Steel with Cyanide....A Lathe 
Indicator. ...Cannot Symbols 
Used in Formulas be Standardized 
Old Kinks New to Some—Hand Books 
..Making Shot-gun Barrels in the 
United States 30 Years Ago....Start 
ing a Shop....High-speed Steel--Some 
Annealing, Machining 
and Novel Burring 
Tool the nite a a 54-61 
Some Features of the N. P. Pratt Labor 


Correspondence 
Wheels 
Microbe 
Jobbing 
in a. tlurry 
Inventive 
port for 
ist vs 


Design 


Test 


Experiences in 
liardening. .A 


atory 
The Boston 
Legal Notes eee 
The Flying Machine on the Horizon...... € 
Proposed Investigation of a Trust....... ¢ 
The Weak Crust of the Earth........... 6 
The Steam Turbine in the Navy 

the Most Important Problem 

Bureau of Steam Engineering... .. t 
Personal . t 
i, errr eee : “oa paws ee 


Educational Congress....... ¢ 


AMERICAN MACHINIST 


The Flying Machine on the 


Horizon 





\ccording to a recent press cablegram 


from Paris, those who have given most 
attention to the matter feel very confident 
that we are near an entirely practicable 
flying machine, and that it will soon be 
possible for us to claim “human mastery 
over the air.” As usual, a good many 
wild prophecies are being made with re- 
gard to the effect of the use of the coming 
fiying machine; but, making all due al- 
lowance for these, it still true, 
probably, that we shall see great advances 


in the art of aérial navigation within a 


remains 


few Captain Ferber, of the French 


army, who has been devoting all his time 


years 


recently to this subject, asserts that success 
with flying machines has been virtually 
achieved, and that his government is pre- 
for the 


the 


paring as rapidly as_ possible 


changes which it is foreseen will be 
result of the use of such a machine, par- 
ticularly with respect to military operations 


Of course it is quite natural that mili- 


tary men should consider first, if not 
solely, the effect of the coming flying ma- 
chine upon military operations; but it 
seems to us that its effect upon other 


things may be much more profound and 
far-reaching. If the predictions made for 
the machine come anywhere near being 
realized, it will completely revolutionize 
the manner of life of many, if not most, 
people. The transportation problem, espe- 
cially that which concerns itself with the 
getting of people into cities like New York 
in the morning, and getting them out at 
night, may be entirely changed. The good- 
roads problem may be largely eliminated 
facilitated. Of 


smuggling greatly 


feel by 


and 
course we no means sure that all 
the predictions made for the machine will 


be realized. We are only trying to imagine 


something of the effect that would ensue 
from the full realization of all the pre- 
dictions made. In the meantime, it may 


be that the emphasis which is to be placed 
on the Aero Exhibition at Jamestown will 
We 


de- 


results 
that 


practical 
the 


be productive of 
that 
partment has been placed in the hands of 


understand exhibit in 


specialists in this line of work, at the head 


of which is Dr. Alexander Graham Bell, 
and that it is expected that the art and 
science of mechanical flight will be fully 


exhibited, illustrated and exemplified 





Proposed Investigation of a Trust 


According to a press dispatch, the Sen- 
ate has agreed to a resolution, directing 
the Department of Commerce and Labor 
to make an investigation of what is known 
“Harvester We 
this is done in the supposed interest of the 
that it 
their 


Trust.” presume 


as the 


and in the expectation 
have a effect 
votes, We do not believe, however, that 


it is the best thing that the Department 


farmers, 


will favorable upon 


January 10, 1907. 


of Commerce and Labor could be doing. 
While it is true that the International 
Harvester Company owns a number of 
manufacturing establishments which were 
formerly separate and competing, it owns 
by no means all of them, and there is 
nothing so far as we are aware thai 
prevents anyone from going into the har- 
vesting-machine business. In other words 
the present companies must carry on their 
business in the face of actual competition, 
and also with a realization of potential 
say, competition 
into the 
treated 


competition; that is to 


which will surely be brought 
field their 
fairly, and the business conducted so as 


So long as t 


unless customers are 


to make only fair profits 3 
De- 
partment of Commerce and Labor might 
much better spend time and money mak- 


is the case, it seems to us that the 


ing investigations of real monopolies; 


that is, 
with which, or in which, there is no such 


companies or lines of business 


thing as free and open competition, 


The Weak Crust of the Earth 


\t the recent meeting of the American 
\ssociation for the Advancement of 
Science in New York, John F. Hayford, ot 
the United States Coast 
Survey, read a paper giving an account of 
some recent work in that department, by 
means of which the form of the earth is 





and Geodetic 


being determined. In the paper itself and 


by discussion brought out by it, it was 


made clear that the author of the paper 
regards the crust of the earth as being in 
a state of balance comparable to that of 
floating ice upon the 
Chat is to say, he believes that the Rocky 
mountains maintain their altitude simply 


a lighter or 


surface of water 


there is under them 


thinner portion of the earth's crust, which 


because 


is buoyed up by the adjacent and sur- 


rounding heavier portions, and he de- 


clares specifically that North America, 
with the contiguous territory, is so sus 
tained by the heavier and therefore de- 


t 


pressed ocean beds surrounding it. 
Mr. Hayford also spoke of the effect of 
the 


the California 


triangulation work of the Coast and Geo 


earthquake in upon 


detic Survey, and said that this survey re 


quired repairs which were now being 


He said that it had been shown al- 
the solid rock 
feet 


made 


ready that in some cases 


had been moved as much as 15 





ascribes 


Mark the 
origin of his plan for perpetuating or at 


Twain, we believe, 
least very much extending the copyright 
upon his books to a previously carried-out 
plan of a similar nature by Sir Walter 
Scott. The plan consists in introducing 
new matter to be published with other 
material on which the copyright has ex- 
pired, and we are wondering if Mark him- 
self knows how much of this idea he may 
have derived from his experience with the 
construction of new machines, especially 


typesetting machines, in Hartford. 
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The Steam Turbine in the Navy 
—Probably the Most Important 
Problem in the Bureau of 
Steam Engineering 


annual report Rear-Admiral ¢ 


Chief of the Steam 


In his 
W. Rae, 


engineering, United Stat 


Bureau of 
es Navy, has the 
following to say with reference to the use 
turbine in the 


Steam tur- 


of the marine steam navy: 

“The rapid progress of the 
bine elsewhere, and its increasing applica 
tion to marine pr ypelling purposes, partic 
(it being stated 
has decided 


future 


ularly by other countries 
that the 
to install 


British Government 


the turbine in all wal 


vessels), points to this as probably the 
most important engineering problem of 
the present day. It is a radical change, 
however, involving many new features, 


and the bureau has pursued a conserva 


ive course in connection with the tut 


bine, preferring to wait before adopting 
until it had been 
the best syster 


\t the 


extensively demon- 


strated as unquestionably 


] 


of propulsion for naval 


purposes 
same time tests and inspections have 


made whenever the opportunity offere 


and extensive investigations of the ques 


tion have been carried on. It is believed 


that when the three scout cruisers now 


building (two with turbines and one with 


reciprocating engines) are completed, and 
their been held, c 
value will be obtained 


root steam 


trials have mmparative 


data of the utmost 
\s stated 


1 
“ 


above, a 50 launch, 


fitted with turbine machinery, 
Portsmouth, N. H., 


with boats of the 


building at the navy 


yard, for comparison 


fitted with reciprocating engines 


same size 


l‘or the purpose of securing further data 


in regard to turbine machinery and its op 


eration, a representatiy f this burean, 


under orders from the department, visited 


a number of plants where turbines are 
others where they are 
‘| he re 

spection, covering thoroughly the field of 
United States 


the bureat 


manufactured, and 


n daily operation ‘sults of this in 


turbine construction in the 
ire embodied in a 
\n officer of 


ibroad making 


report to 


this bureau is it present 


i thorough investigation of 
marine-turbine installations that are in op 
eration and in contemplation.” 

Speaking of the experiment 


\nnapolis, Md., Admiral 


“Pending the completion of this build 


station at 
Rae states: 
ing, an experimental boiler has been in 
stalled in one of the old buildings of the 
Naval 


the experimental marine-turbine 


\cademy, and th? work of erecting 
engines, 
condensers, pumps, ete., is proceeding with 
the aid of skilled mechanics provided by 
last bill 


“Tt is expected that the tests and experi 


the appropriation 


made with these turbines will af 


data 


connection 


ments 


ford conside rable valuable for the 


use of the bureau in with the 
cesigning of turbine installations for naval 
The the turbines 
will afford useful practical instruction to 


vessels operation of 
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midshipmen and mechanics prior to the 


detail of the latter to ships fitted with 
such machinery.” 
Personal 

J. H. Smith announces that he has put 
chased the capital stock, property and good 
will of the Electrical Age Company, and 
that the paper will henceforth be published 
from 45 East Forty-second street, New 


York 


trical 


Mr. Smith is president of the Elec 
Age Company. 
Schnuck, 


past ten years been general superintendent 


Edward F who has for the 


of the factories of Arbuckle Bros., in 
Brooklyn, N. Y., is now a director in the 
firm of Jabez Burns & Sons, 542 Green- 


New 


cial machinery 
F. W. 


columns, 


wich street, York. builders of sp 


Broomell,-a contributor to our 


and who, for the past eight 


years has been general superintendent of 
the works of the Bagley & Sewell Com- 
pany, Watertown, N. Y., has taken a sim- 
with Broomell, Schmidt & 


ilar pe sition 


Steacy Company, York, Penn 


C L. Libby, who was for some vear 
superintendent of the machine shop of 
Ludwig Loewe & Co., of Berlin, and ha 


‘hief engineer 


Machin 


now vice-president and 


been « and de 
igner of the Gisholt 


Madison, Wis., is 


more recently 


Company, 


superintendent of the International Ma 
chine Tool Company, of Indianapolis, In 
diana 


Philip Fosdick, of ¢ 


embarked in the 


incinnati, has again 


machine-tool business 


and is vice-president of the newly formed 
Kern Machine Tool ¢ 
Clifford | 


pany will take up the 


ompany, of which 


Kern is president. This com- 
manufacture of the 
upright drills which have heretofore been 
Pool 
Works Company, and will also manufac 
the Streit lathe Its 


manufactured by the American 


ture pulley works 


Cincinnati 


Obituary 


will be in 





James Henry Gerry, inventor of th 


self-winding clock and the gravity 


clocks, died 


CSCApM 


ment in December 30 at hi 


home, in Brooklyn, N. ¥ Hle was born 
in Lowell, Mass., 78 years ago He 
learned the trade of watchmaker when a 


young man, and was employed by the 


leading watchmakers of the country at 


different times. Before he retired in 1904 

Mr Gerry had been for fifteen years the 

superintendent of the Self-Winding Clock 

Company of Brooklyn 

James Clayton, who was well known as 
inventor, died December 31 at his 


Brooklyn, N. Y., 85 years old 
Shropshire, England 


home, m 
He was born in 


this went 


Coming to country im T8409, he 


to Nevada, 


gold-mining 


successful in 
1864 Mr 


where he was 
operations In 
Clayton began manufacturing water and 


other pumps in Brooklyn. He invented 


kinds 


His he st known Invention Was the 


many of pumps and mechanical pro 
cesses 
air compressor which bears his name. He 


retired from business five years ago 


Clark died of cancer on De 


in the 44th vear of 


ernest P 


cember 12, 


his age 


Mr. Clark was a native of Tioga county, 
N. Y., and his early training there was in 
a country machine shop. He was not only 

mechanic, but also a student; and his 
versatility was rather unusual 

He was an expert electrician and an 
active member of the American Institute 


otf Electrical Engineers \t one time he 
was in the electrical business for himself 
at 441 New York, and later 
he became identified the 
plant in Altman’s store at Eighteenth street 
and Sixth avenue, New York 
in chemistry, he at one time opened 


omhes He skilful 


in electro-deposition and knew how to ck 


Pearl street, 


with electrical 


Being well 
posted 


al assay was also very 


posit copper with a tensile strength ap 


proaching that of a drawn copper rod 


He made many hollow copper articles en 


tirely by electro-deposition and could join 


two bronze castings by deposition and 
make a better joint than by brazing 

He devised a suit for submarine divers 
that was a decided improvement on the 
existing form, not only as to first cost, 
but also in regard to ease of application 
and efficiency in us« He also made an 


apparatus that rendered an air hose super 


fluous, which enabled the diver to work 


with greater freedom, and to explore 


without danger of 


Mr 


several times in his diving 


W re cks 
cut off 


having the air 
Clark had himself been down 
suit to test its 
working qualities 

Although an 
the AMERICAN MACHINIST 
forts of late 
bile 
left 


could be 


occasional contributor to 
his literary ef 
were mostly in the automo 
Among the unfinished work he 


that 


line 
carbureter 


the 


behind him was a 


adjusted from outside to 


give a constant mixture at all speeds, or 
so that the mixture would vary with the 
speed and at any desired ratio, either in 


creasing or decreasing: or tt could be ad 


justed to use vrade of gasolene or 


aicohol He 
optics and 


any 


was somewhat interested in 


astronomy and had a number 


of telescopes, some being of his own con 
truction 

\s is often the case with intensely tech 
nical men, he was lacking in business abil 
variety 


Mr 


itv, and promoters of the shady 


sed him to further their own ends 


Clark leaves a widow and three children 
Manufacturers 
rhe Nebraska-Moline Plow Company, Oma 


ha, Neb... will enlarge its plant 


Kentucky Electri Company, Louisville, 


Ky., has purchased site for a new plant 
The Iowa Pump Manufacturing Company. 
Fort Dodge, Iowa, Is building an addition to 
its plant 
The Waterbury (Conn.) Brass Company 


will erect three additions .iIncluding two cast- 
ing shops. 








68 


A new power house is being erected for the 
Minneap 


Bruer Brothers Lumber Company, 
olis, Minn 
The Stevens-Duryea Company, Chicopee, 
Mass., is erecting an addition to its auto 
mobile factory : 
The Shreveport (La.) Northwestern Rail 
recently organized, will erect 


way Company, 
shops in Shreveport. 

Manufacturing Company, To 
creamery 


The Jensen 
peka, Kans., 
will double its plant. 

The Roberts Lumber Company, Minneap 
olis, Minn., has plans for a new machine shop 
ai its pulp-box 

The plant of the Des Are (Ark.) Hoop and 
burned, is being 


making machinery, 


factory. 


Lumber Company, recently 


rebuilt larger scale. 
(Wis. ) 
new 


on a 

The Milwaukee 
Company will 
facture refrigerator 


Refrigerator Transit 


erect shops to manu- 
cars. 


Manufacturing 


The Benedict & Burnham 
Company, Waterbury, Conn., is about to con- 
struct a new boiler house 

A new packing plant, to cost $50,000, will 


be erected for the East Liberty Home Dressed 


Meat Pittsburg, Penn. 

The 
Springfield, 
an enlargement of 

The Latrobe (DPenn.) 
Company has awarded contract for a $50,000 
ice and cold storage plant at West Latrobe 

liellers Brothers Company, Newark, N. J., 
file manufacturers, are building two addi 
tions to their plant, one to be a rolling mill 


Company, 
Company, 
plans for 


Electric Light 
is considering 
its steam plant. 


United 
Mass., 


Ice and Provision 


Company, of 


The Lyman Manufacturing 

tuffalo, N. Y., expects to be in the market 
soon for a line of machinery and tools suit 
able for manufacturing brass valves and 


malleable unions. 





Miscellaneous Wants 


Advertisements will be inserted under this 
head at 25 cents a line each insertion. Copy 
should be sent to reach us not later than 
Friday for the ensuing week's issue. Answers 
addressed to our care will be forwarded 

Cox Computers. 75 Broad St., New York 

Caliper cat. free. E.G.Smith Co., Columbia, la. 

Universal Test Indicator circulars free. 
H. A. Lowe, Lock Box 146, Cleveland, O. 

Light, fine machry. to order; models and elec. 
work specialty. E. 0. Chase, Newark, N. J. 

Will buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACHINIST. 

Dies and Diemaking, $1.00. A shop book 
by a shop man. J. L. Lucas, Bridgeport, Ct. 


Do you want it? Light repair shop south 
(jood business, price right 


ern Vermont. 

tox 489, AMERICAN MACHINIST. 

Special machinery accurately built. Screw 
machine and _ turret-lathe work _ solicited 


Emory & Co., Newark, N. J. 

Medium-weight speciaties to build, 
pay royalty for good patented 
Box 424, AMER. MACHINIST 
Great 


Robt. J. 

Wanted 
or will buy or 
machine or tool. 


Wanted —Upright drills for sale in 
Britain, France and Italy. Will carry large 
stock. Apply Box 456, AMERICAN MACH. 


Special machinery and duplicate machine 


parts built to order; tools, jigs and experi- 
mental work; complete modern — 


MacCordy Mfg. Co., Amsterdam, N. 
Outside help to manufacture an article re 


quiring a machine shop and foundry. The 
consumption beyond our output. Steady 
work. Box 502, AMERICAN MACHINIST. 
Technical men everywhere in spare time 
No goods to sell; no expense; professors, 
draftsmen and literary machinists thus far 
appointed ; state experience. Box 334, Am. M. 


Draftsmen in large cities can have a busi 
ness of their own. Little capital required 
Plan sold to only one draftsman in each city 
For particulars send = stamp. Draftsman, 
P. O. Box 3566, Boston, Mass. 


Not using the whole of our modern factory 
plant, we should like to take up the building 
of any small high-grade machines, or parts of 
machines, in large or small quantities. United 
Sewing Machinery Company, Springfield, Mass 

A large English firm of machine-tool im- 
porters, having showrooms and offices in 
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Great Britain, France, Italy and Japan, is 
wanting good agencies for machine tools of alt 
kinds. Apply Box 189, AMEricaN MACHINIST 

Wanted engine lathe 21 ft. be 
tween centers, triple geared Two 26” en 
gine lathes 8S ft. between centers One 26” 
crank shaper. New for prompt shipment or 
second-hand if in good condition tox 491, 
AMERICAN MACHINIS 


One 48” 


Dec, 26, 1906 
stockholders of 
election of of 
business as may prop- 
meeting will be held at 
109 Liberty street, 
M 


meeting of the 
Co. for the 


The annual 
The Derry-Collard 
ficers and such other 
erly come before the 
the offices of the company, 
January 14, 1907, at 5 P. M. 

LOUIS ROUILLION, Secy. 

The annual meeting of the stockholders of 
the Hill Publishing Company, for the election 
of five directors for the ensuing year and for 
the transaction of such other business as may 
properly come before the meeting, will be held 
at the office of the company in the Hallenbeck 
Building, 497-505 Pearl street. Borough of 
Manhattan, New York City, N. Y., on Monday, 
January 14, 1907, at 12 o'clock noon 

Dated, New York City. Dee. 17, 1906. 

Fr. R. LOW, Secretary 


Business Opportunities 


We can build machinery for quick delivery. 
A shop building machine’ tools wishes to take 
contracts for the construction of machinery or 
anything that can be produced tn a foundry 
and machine shop. Send drawings and speci- 
fications and estimates will be made with 
guarantee of quick delivery. We can refer to 
a standard line of tools now on the market as 
to the quality of workmanship. Box 
AMERICAN MACHINIST. 


For Sale 


Foundry, wood and iron machine 

74, Albion, N. Y. 

Two second-hand cupolas in first 
shells 72”-—-82” in diameter 

high Macu 


Wants 


Situations and help advertisements only in 
serted under this head. Rate 25 cents a line 
for each insertion. ibeut sir words make a 
line. No advertisements under two lines ac 
cepted, and no advertisements abbreviated 
The cash and copy should be sent to reach 
us not later than Friday for the ensuing 
week’s issue {nswers addressed to our care 


For Sale 
shop. Box 

For Sale 
condition ; 
and about 40 feet 


class 


AM 


Box 





will be forwarded. Applicants may specify 
names to which their replies are not to be 
forwarded, but replies will not be returned 


If not forwarded, they will be destroyed with 


out notice Original letters of recommenda 
tion or other papers of value should not he 
inclosed to unknown correspondents Only 
bona fide situation want or help want adver 
tisements inserted under this heading. Agency 
advertisements must be placed under Miscel 


laneous Wants 
Situations Wanted 


Classification indicates present address of 
advertiser, nothing else. 
CONNECTICUT 

Superintendent wants change: American, 
25 years’ experience manufacturing goods 
from all kinds of sheet metals, wire and rod 
Expert mechanic and designer of tools and 
fixtures for rapid and economical production 
Twelve years in present position; best of ref 
erences furnished. Address Box 500, Am. M. 

IOWA 

Mechanical engineer wants to get charge of 
a line of work with good people; $1600. Box 
S87, AMERICAN MACHINIST. 

MASSACHUSETTS 

designer, now employed, 
wishes to change: accustomed to automatic 
and special machinery: prefer Boston or lo 
eality. Box 498, AMERICAN MACHINIST 
NEW HAMPSHIRE 
mechanical draftsman desires 
505, AMERICAN MACHINIST 
educated, 


Draftsman and 


Virst-class 
change 30x 
Mechanical 


college 


draftsman, 


age 30; experienced in paper and pulp ma 
chinery desires change Box 504, Am 
NEW JERSEY 
Position as advertising or sales manager 
by mechanical engineer with 12 years’ ex 
perience in office, drafting room, shop. and 
selling Has thorough mechanical training. 


hnowledge of advertising, good command of 
English, and is a clear, concise correspondent. 
Is a high-grade man and will consider only 
first-class offer. Address Box 497, Am. Macnu. 
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NEW YORK 

Mechanical draftsman, university graduate, 
is open for a position in factory. Address, 
W. L., AMERICAN MACHINIST. 

A graduated, and on steam 
experienced mechanical draftsman desires a 
temporary position. Box 506, AMBER. MACH. 

Position with concern manufacturing, or 
voing to manufacture, gas or oil engines, by 
experienced mechanical engineer. Box 482, 
AMERICAN MACHINIST. 

osition in New York City as assistant 
chief draftsman or superintendent, by ener 
setic young man; designing ability and good 
executive. tox 501, AMBRICAN MACHINIST. 

Superintendent desires position; now hold 
ing place of responsibility and importance, but 
change of locality desirable; highest refer 
ences as to mechanical and business ability 
and character. Address Box 488, AM. MACH. 

Position as manager of works; held similar 
position seven years; can improve and design 
machinery; good mechanical, executive and 
business abilities; furnish best of references 
from concern where now employed. Box 374, 
AMERICAN MACHINIST. 

Position as superintendent by 
practical man, good executive, clever de 
signer of special jigs and appliances; up-to 
date on best shop practices and organization, 
cost and time work: at present in charge 
of engine works; first-class references with 
twenty-four years’ practical experience. Box 
490, AMERICAN MACHINIST. 


engines well 


thoroughly 


PENNSYLVANIA 
Position as superintendent of foundry and 
pattern shop wanted by a married man, aged 
31; thirteen years’ practical experience: pres- 
ent position not satisfactory. Box 476, Am. M. 


Help Wanted 


Classification indicates present address of 
advertiser, nothing else. 


CONNECTICUT 


Wanted—Good all-around machinists fa 
miliar with heavy work; steady work and 
good wages. Apply at once, Farrel Foundry 


& Machine Co., Ansonia, Conn. 

Wanted—-First-class operator 
Lamson turret lathe: also one 
around machinist The New 
Danbury, Conn. 


on Jones & 
first-class all 
Machine Co., 


ILLINOIS 


Wanted—A man who has had experience 
making a general line of milling cutters, both 


solid and inserted tooth, carbon and high 
speed steels. Steady work for good reliable 
man Box 499, AMERICAN MACHINIST. 


experienced superintendent 
Aurora, Illinois. Must be 
transmitting and con 
veying machinery. State age, experience, 
where employed at present and length of 
services in previous positions. All communi- 


Wanted—An 
for our plant at 
familiar with power 


cations kept confidential. Address Stephens 
Adamson Mfg. Co., Works, Aurora, Ill, or 
New York Office, 43 Exchange Place. 
KANSAS 
Wanted—-Good lathe, planer and boring 
mill men. Good wages, steady employment. 


No strike or trouble of any kind. Call on or 
nddress Independent Kansas Portland Cement 
(‘o., Independence, Kansas. 
MASSACHUSETTS 

Wanted-—Young draftsmen on boiler sup 
plies. Apply The Schaeffer & Budenberg Mfg 
Co.. Foxboro, Mass 

Experienced mechanical draftsmen wanted 
for permanent position with General Electric 
Co.. Lynn, Mass Send full particulars re 
gording age, education, experience and salary 
expected to Engineer in Charge Drawing 
Office, General Electric Co., West Lynn, Mass. 

MICHIGAN 

First-class man to take charge of 
test plate testing small steam engines. Ad 
dress, Box 492, AMERICAN MACHINIST. 

Foreman die and tool department—-Want 


Wanted 


ed, a man capable of managing this depart- 
ment in a large factory in southern Michi 
gan, manufacturing steel ranges, summer 
cook stoves, etc.;: must be able to design and 


make all classes of forming, drawing. perfor 


ating and punching dies and special power 
tools; will also act as master mechanic for 
entire plant: successful applicant must show 


actual experience as foreman in this class of 


work: liberal salary for right man. Address 
Pox 455, AMERICAN MACHINIST 
MISSOURI 
Wanted — First-class assemblers: prefer 
those having had experience on adding ma- 


chines or typewriters: give references. Unl 
versal Adding Machine Co., St. Louis, Mo. 
Wanted—Machinists, electricians, engineers 
and firemen, do you want to “get wise?’ Send 
for 52-page pamphlet containing questions 
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asked by different Examining Boards sent 
free. Geo. A. Zeller Book Co., 53 South 4th 
street, St. Louis, Mo. 

Experienced superintendent, familiar with 
general sheet-metal work and fire-proof win 
dows; take full charge of factory; perma 
nent position for first-class man; state ex 
perience and salary wanted. Address H. W 
AMERICAN MACHINIS1 


NEW JERSEY 


Wanted—Mechanicai draftsmer on small 
tool and jig work; state age, experience, ret 
erences and salary expected. Box 503, Am. M 

Wanted—Lathe, planer, vise and machine 
hands; good wages for first-class men The 
Standard Motor Construction Co., 180 Whiton 
street, Jersey City, J 

Wanted——Toolroom, foreman; must be fa 
miliar with building of jigs, special fixtures 
und machinery ; modern equipment; location 
Newark, N. J. Box 471, AMERICAN MACH 

Wanted—-Tool, die and instrument make 
accustomed to accurate, complicated work : 
steady work and good wages to thoroughly 
competent men; give references. Address Box 
458, AMERICAN MACHINIST. 

We are increasing our tool-making depart 
ment and solicit applications from toolmakers 
ind machinists who are experienced on fine 
and complicated work Apply to Victor Talk 
ing Machine Co., Camden, N. J. 

We have increased our plant and desire 
floor and vise hands for day work and lath: 
hands for night work. Good pay and steady 
work Tor good men Address or apply at 
l’ond Machine Tool Co., Plainfield, N. J. 

Wanted—-Darty to take charge inspection 
room of company manufacturing small ma 
chinery parts; previous experience preferred, 
but not required: state particulars; location 
Newark, N. J. tox 481, AMiR. MACHINIS1 

lraftsmen—Large works requires compe 
tent men with experience on general engineer 
ing and construction work; preferably those 
who have worked on heavy special machin- 
ery, power plants, mill buildings, ete.; appli 
cations must state age, qualifications, initial 
salary and references. Box 487, AM. MAcH 

As we are continually adding to our depart 
ments, we have openings for men familiar 
with engines and pumping machinery; we re 
quire lathe, planer, shaper, drill and vise 
hands, also erectors for inside and outside 
work ; good pay and steady work to good men 
Address communications to Henry R. Worth 
ington, Harrison, N 

Mechanical superintendent for a machine 
shop with a well established business. \ 
young, educated, experienced and thoroughly 
up-to-date man. Only those who state age, 
nationality, experience, references, salary ex 








e 
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wages expected 


shop and drafting experience 


familiar with automatic machinery and power 
steady position to « 


shop, employing 


69 


State experience and salary desired. Box 496, 
AMERICAN MACHINIS1 

Mechanical draftsmen wanted for detail 
work with large mining company in western 
l’ennsylvania; applicants must state age, ex 
perience, salary expected, and date for enter 
ing position Box 472, AMER. MACHINIST. 

Wanted Mechanical draftsman; young 
man with shop and drawing room experience. 
(experience in paper mill machinery pre 
ferred) State age, experience, salary ex 
pected and give references tox 493, AM. M 

Wanted—First-class machinists for floor 
work: must be capable of erecting machines 
outside the shop and demonstrating; state 
actual experience in such work Apply to 
Stoever Foundry and Manufacturing Co., 
Myerstown, Pa 

rechnical and experienced man wanted to 
fill position of chief mechanical draftsman 
with a large mining company in western 
ennsylvania; state age, experience, salary 
expected and date for entering position. Box 
$73, AMERICAN MACHINIST 

Wanted -An_ experienced mechanic with 
good address who understands thoroughly 
turrets, automatic machines, etc., to represent 
a well known house with an established trade, 
ealling upon the iron and steel plants’ In 
western Pennsylvania and Ohio; state experi 
ence, age and salary expected at start. Box 
180, AMERICAN MACHIIINIST 

RHODE ISLAND 


Toolmakers wanted First-class workmen 
on jig and fixture work for light high-grade 
machinery ermanent employment to com 
petent workmen Apply to the Taft-Peirce 


Mfe. Co.. Woonsocket, R. I 
WISCONSIN 


Large concern building excavating and rail 
way machinery wants to correspond with 
first-class mechanical draftsmen with view to 
filling future vacancies as they occur; wants 
men now employed; give full experience and 
reasons for changing; shop experience great 
advantage: all letters acknowledged and held 
contidential. Box 919, AMERICAN MACHINIST. 


FOREIGN 

Wanted A competent superintendent thor- 
oughly familiar with the manufacture of 
special sewing machines with interchangeable 
parts of modern design A permanent posi- 
tion is offered with one of the most important 
German sewing machine companies, in_ busi 
ness 40 years, and employing 400 workmen. 
Applicants must have filled similar position In 
America, and must be either German, or have 
a thorough knowledge of the German lan 
guage. Address giving full information as to 
age, qualifications, ete., to K. N. 3065, Rudolf 
Mosse, Kiln am. Rhine, Germany. 
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Abrasive Materials 


Abrasive Material Co., Phila., Pa. 
Cagpeypatems Co., Niagara Falls, 


Norton Co., Worcester, Mass. 

Safety Emery Wheel Co., Spring- 
field, O. 

Vitrified Wheel Westfield, 
Mass. 


Co., 


Aftercoolers. Air 
Ingersoll-Rand Co., New York. 


Air Lifts 
Ingersoll-Rand Co., New York. 
Alundum . 


See Grinding Wheels. 
Arbor Presses 


Barnes Co., W. F. & John, Rock 
ford, Ill. 

Bartlett, E. E., Boston, Mass. 

Marshall & Huschart Mach. Co., 
Chicago, Ill. 

Niles-Bement-l’ond Co., New York. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Arbors 


Cochrane-Bly Co., Rochester, N.Y. 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Architects 
Dodge & Day, Philadelphia, Pa. 


Ball Bearings 
See Roller Bearings. 


Barrels, Tumbling 


Baird Machine Co., Oakville, Ct. 


Bars, Boring 


Beaman & Smith Co., Prov., R. I. 
Cleveland Twist Drill Co., Cleve- 
land, O. 
Niles-Bement-Pond Co., New York. 
— Tool & Supply Co., New 
ork. 





Belt Dressing 

Dixon Crucible Co., Joseph, Jer- 
sey City, N. J. 

Shultz Belting Co., St. Louls, Mo. 

Belt Filler 

Schieren & Co., Chas. 


A., New 


York. 
Shultz Belting Co., St. Louis, Mo. 
Belt Lacing Machine 
Birdsboro Steel Foundry & Mach. 
Co., Birdsboro, Pa. 
Belting, Leather 
Main Belting Co., Phila., Pa. 
Schieren & Co., Chas. A., New 
York. 
Shultz Belting Co., St. Louis, Mo. 
Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 

Sending Machinery, Plate 
Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. _ 
Niles-Bement-I’ond Co., New York. 
Preatiss Tool & Supply Co., New 


York. 
Sellers & Co., Inc., Wm., Phila- 
delpbia, Pa. 


Whitcomb-Blaisdell Machine Tool 
Co.. Worcester, Mass. 
Bending Machines, 

draulic 
Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., New York. 
Bending Machines, Plate 
Bertram & Sons Co., Ltd., John, 

Dundas, Ontario, Canada. 
Bethlehem Foundry & Mach. Co., 

South Bethlehem, Ila. 
Boynton & Vlummer, 


Hy- 


Worcester, 


Mass. 

Long & Allstatter Co., Hamilton, 
Ohio. 

Bending Machines, Power 

American Road Machine’ Co., 
Philadelphia, Pa. 

Niles-Bement-l’ond Co... New York. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Bending Wachines, Hand 

American Road Machine Co 
Philadelphia, Ta. 

Wallace Supply Co., Chicago, Il. 





Bicycle Parts 

Standard Welding Co., Cleveland, 
Ohio. . 

Blanks, Nut and Screw 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill 

Blocks, Chains 

See Hoists, Hand. 


Blowers 


American Gas Furnace Co., 
York. 

Buffalo Forge Co., Buffalo, N. Y. 

Chicago Flexible Shaft Co., Chi- 
cago, Ill. 

Garden City Fan Co., Chicago, Ill. 

General Electric Co., New York. 

Niles-Bement-Pond Co., New York. 


New 


Prentiss Tool & Supply Co., New 
York. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Blue Print Machines 

General Electric Co.. New York. 

Keuffel & Esser Co., New York. 

Bollers 

Atlas Engine Works, Indianapo- 
lis, Ind. 

Struthers-Wells Co., Warren, Pa. 


Bolt and Nut Machinery 
Acme Machry. Co., Cleveland, O. 


Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 
Boynton & Piummer, Worcester, 


Mass. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

The Foote, Burt Co., Cleveland, O. 

Harrington & Son Co., Edwin, 
Philadelphia, Pa. 

Landis Machine Co., Waynesboro, 


a. 

Meggpere Elec. Mfg. Co., Madison, 
Vis. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Standard Machinery Co., Bowling 
Green, Ohio. 





Bolt and Nut Machinery 
Continued. 

Standard Engineering Works, Ell- 
wood City, Pa. 

Vandyck Churchill Co., New York. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

Wells Bros. Co., Greenfieid, Mass. 

Wiley & Russell Mfg. Co., Green 
field, Mass. 


Bolt Heads 
Lang Co., G. R., Meadville, Pa. 


Bolts, Coupling 


Cleveland Cap Screw Co., Cleve- 
land, O. 
National-Acme Mfg. Co., Cleve- 


land, O. 


Bolts and Nats 


lbyson & Sons, Jos., Cleveland, O. 


National-Acme Mfg. Co., Cleve- 
land, O. 

Books, Mechanical 

American School of Correspond- 
ence. Chicago, Ill. 

Derry-Collard Co., New York. 


Hill Publishing Co., New York. 
Sames, C. M., Jersey City, N. J. 
Wiley & Sons, Jno., New York. 


Boosters 

Burke Electric Co., Erie, Pa. 

C & C Electric Co., New York. 

Crocker - Wheeler Co., Ampere, 
N. J 


General Electric Co.. New York. 

Northern Elec. & Mfg. Co., Madi- 
son, Wis. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Sprague Electric Co.. New York 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 

Boring and Drilling Ma- 
chines, Horizontal 

Barnes Co., B. F., Rockford, III. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Beaman & Smith Co., Prov., R. I. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Betts Mach. Co., Wilmington, Del. 
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Boring and Drilling Ma- 
chines, Horizontal 
Continued. 
Binsse Mach. Co., Newark, N. J. 


Boynton & Plummer, Worcester, 


Mass. 
Detrick & Harvey Mach. Co., Bal- 
timore, Md. 


Fitchburg Machine Works, Fitch- 
burg, Mass. 
Fosdick Mach. Tool Co., Cin., O. 


Gisholt Mach. Co., Madison, Wis. 

Hill, Clarke & Co., Boston, Mass. 

Lucas Mach. Tool Co., Cleveland, 
Ohio. 

McCabe, J. J., New York. 

Motch & Merryweather Machin- 
ery Co., Cleveland, O. 
Newton Mach. Tool Wks., Phila- 

delphia, Va. 
Niles-Bement-Pond Co., New York. 
Pawling & UHarnischfeger, Mil- 
waukee, Wis. 
Prentiss Tool & Supply Co., New 


York. 
Sellers & Co., Inc., Wm., Phila- 
delphia, I’a. 


Vandyck Churchill Co., New York. 
Warner & Swasey Co., Cleveland, 


Ohio. 
Whitcomb - Blaisdell Mach. Tool 
Co., Worcester, Mass. 


Boring and Turning Mills 


American Tool Wks. Co., Cin., O. 
Baker Bros., Toledo, O. 


Baush Mach. Tool Co., Spring- 
field, Mass. 
Bertram & Sons Co., Ltd., John, 


Ontario, Canada. 
Co., Wilmington, Del. 


Dundas, 
Setts Mach 


Bullard Mach. Tool Co., Bridge- 
port, Conn. 

Colburn Mach. Tool Co., Frank- 
lin, Pa. 


Gisholt Mach. Co., Madison, Wis. 


Harrington, Son & Co, Edwin, 
Philadelphia, Pa. 
Hill, Clarke & Co., Boston, Mass. 


King Mach. Tool Co., Cincin., O. 

McCabe, J. J.. New York. 

Niles-Bement-Pond Co., New York. 

Poole Co., J. Morton, Wilmington, 

Prentiss Tool & Supply Co., New 
York. 

Ridgway Dynamo & 
Ridgway, Pa. 

Sellers & Co., 
delphia, Pa. 

Vandyck Churchill Co., New York. 

Warner & Swasey Co., Cleveland, 
Chio. 

Boring Tools 

Armstrong Bros. 
cago, 

Carr Bros., Syracuse, N. Y 

Fairbanks Co., Springtield, Ohio. 

Brackets, Lamp 

Standard Welding Co., Cleveland, 
Ohio. 


Engine Co., 


Inc., Wm., Phila- 


Tool Co., Chi- 


Bulldozers 

tertram & Sons Co., Ltd., John, 
lhundas, Ontario, Canada. 

l’rentiss Tool & Supply Co., New 
York. 

Cabinets, Tool 


Armstrong Bros. Tool Co., Chi- 
cago, ; 
Ilammacher, Schlemmer & Co., 


New York. 
Calipers 
Athol Mach. Co., Athol, Mass. 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Slocomb Co., J. T., Providence, 
R. I 
Starrett Co., L. S., 
Cams 
Boston Gear Wks., 
Carborundum 
See Grinding Wheels. 
Castings, Brass and Bronze 
lumen Bearing Co.. Buffalo. N. Y. 
Nolte Brass Co.,. Springfield, 0. 
Phosphor Bronze Smelting Co. 
Philadelphia, Da 
Castings, Die Molded 
Franklin Mfg. Co., H. H., Syra- 
cuse, N. Y. 


Athol, Mass. 


Boston, Mass. 


Castings, Iron 

Lirdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Fairbanks Co., Springfield, O. 

Farrel Fdry: & Mach. Co., An- 


sonia, Conn. 

Hopson & Chapin Mfg. Co., New 
London, Conn. 

Poole Co., J. Morton, Wilmington, 
Del. 

United Engineering & Fdry. 
Pittsburg, Pa. 


Co., 





Castings, Steel 


Birdsboro Steel Fdry. & Mach 
Co., Birdsboro, Pa. 

Farrel Fdry. & Mach. Co., Anso 
nia, Conn. 


Kent & Co., Edwin R., Chicago, 
Ill. 


Cement, Cast Steel 


Clark Cast Steel Cement Co., Shel 
ton, Conn. 


Centering Machines 


Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

National Mach. Co., Hartford, Ct. 

Pratt & Whitney Co., Hartford 
Conn. 

Prentiss Tool & Supply Co., New 


Yorh. , 
Whiton Mach. Co., D. E., New 
London, Conn. 


Centers, Planer 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Pratt & Whitney Co., Hartford, 


Conn. 
Woodward & Powell 
Worcester, Mass. 


Planer Co., 


Chains, Driving 
Baldwin Chain & Mfg. Co., Wor 


cester, Mass. 
Boston Gear Wks., Boston, Mass. 
Diamond Chain & Mfg. Co., In- 


dianapolis, Ind. 
Jeffrey Mfg. Co., Columbus, QO. 
Link-Belt Co., Philadelphia, Pa. 
Morse Chain Co., Ithaca, N. Y. 
Whitney Mfg. Co., Hartford, Ct. 


Charts and Maps 


Derry-Collard Co., New York. 


Chisels, Cold 


Hammacher, Schlemmer & Co., 
New York. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 


Chucking Machines 


American Tool Wks. Co., Cin., O. 

Brown & Sharpe Mfg. Co., Provl- 
dence, R. I. 

Cleveland Automatic Machine Co., 
Cleveland QO. 

Gisholt Mach. Co., Madison, Wis. 


LeBlond. Mach. Tool Co., R. « 
Cincinnati, Ohio. 
Potter & Mach. Co., 


Johnston 

Pawtucket, R. I. 

Warner & Swasey Co., Cleveland, 
Ohio. 

Whitcomb-Blaisdell Machine 
Co., Worcester, Mass. 


Tool 


Windsor Mach. Co., Windsor, Vt. 

Chucks, Drill 

Almond Mfg. Co., T. R., Brook- 
lyn, N. Y. 

Brown & Co., R. H., New Haven, 
Conn. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Cushman Chuck Co., Hartford, 
Conn. 

Goodell Pratt Co., Greenfield, 
Mass. 

Horton & Son Co., E., Windsor 


Locks, Conn. 
Jacobs Mfg. Co., Hartford, Conn. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
National Tool Co., Cleveland, O. 
Niles-Bement-Pond Co., New York. 
Pratt Chuck Co., Frankfort, N. Y. 
Standard Tool Co., Cleveland, O 
Trump Bros. Mach. Co., Wilming- 


ton, Del. 

Whitney Mfg. Co. Hartford, Ct. 

Whiton Mach. Co., D. E., New 
London, Conn. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Chucks, Lathe 

Cushman Chuck Co., Hartford, 
Conn. 


Gisholt Mach. Co., Madison, Wis. 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

Horton & Son Co., E., Windsor 
Locks, Conn. 

National Tool Co., Cleveland, O 

Niles-Bement-Pond Co., New York. 

Skinner Chuck Co., New Britain, 
Conn. 





Chucks, Lathe—Continucd 


Union Mfg. Co., New Britain, Ct. 

Whiton Mach. Co., D. E., New 
London, Conn. 

Chucks, Planer 

National Tool Co., Cleveland, O. 

Niles-Bement-Pond Co., New York. 


Reed Co., Francis, Worcester, 
Mass. 

Skinner Chuck Co., New Britain, 
Conn. 


Chucks, Split 

National Tool Co., Cleveland, O. 

Rivett Lathe Mfg. Co., Boston, 
Mass 


Circuit Breakers 


Crocker - Wheeler Co., Ampere, 

General Electric, Co., New York. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Clamps 

Billings & Spencer Co., Hartford, 
Conn. , 

Iloggson & Pettis Mfg. Co., New 


Ilaven, Conn. 


Clatches, Friction 
Caldwell, Son & Co., I. W 


cago, Ill. 


~~ {an 


Cresson Co., Geo. V., Phila., Pa 
Eastern Machinery Co., New Lla 
ven, Conn. 


Evans Friction Cone Co., Newton 
Centre, Mass. 
Johnson Mach. Co., 

ford, Conn. 
Link-Belt Co., Philadeiphia, Pa. 
New Haven Mfg. Co., New Haven, 

Conn. 
Niles-Bement-Pond Co., 


Carlyle, Hart 


New York. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Wood's Sons Co., T. B., Chambers 
burg, Pa. 


Coal Handling Machinery 
Link-Belt Co., Philadelphia, Pa. 


Coils 

Standard Welding Co., Cleveland, 
Ohio. 

Compound, Pipe Joint 

Dixon Crucible Co., Joseph, Jersey 
City, N. J. 

Compressors, Air 

Blaisdell Machinery Co., Brad- 
ford, Pa. 

Blanchard Mach. Co., Boston, 
Mass 

Bury Compressor Co., Erie, Pa. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

General Pneumatic Tool Co., Mon 
tour Falls, N. Y 

Ingersoll-Rand Co., New York. 

Mietz, August, New York. 

Spacke Machine Co., F. W., In- 
dianapolis, Ind. 

Compressors, Gas 

Ingersoll-Rand Co., New York. 


Conduit, Interior 

Sprague Electric Co., New York. 

Cones, Friction 

Evans Friction Cone Co., Boston, 
Mass. 

Connecting Rodsand Straps 


Standard Connecting Rod 
Beaver Falls, Pa 
Tindel-Morris Co., Eddystone, Pa. 


Co 


Contract Work 


Bianchard Mach. Co., Boston, 
Mass 

Chapman & Co., J. B., Springfield, 
Mass. 


Controllers and 
Electric Motor 


Case Mfg. Co., Columbus, O. 


Starters, 


Crocker - Wheeler Co., Ampere, 
a, we 
General Electric Co., New York. 


Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Coping Machines 
Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 
Long & Allstatter Co., Hamilton, 
Ohio. 
Niles-Bement-Pond Co., 


Cork Inserts 


National Brake & Clutch Co., Bos- 
ton, Mass. 


New York. 





Correspondence Schools 
See Schools, Correspondence. 
Cost Systems 


Mechanical Calculator 


American 


Co., Cincinnati, ©. 
Cotters 
Morse Twist Drill & Mach. Co., 


New Bedford, Mass. 

Whitman & Barnes Mfg. Co., Chi 
cago, 

Counterbores 

Morse Twist Drill & Mach. 
New Bedford, Mass. 

Slocomb Co., J. T., Prov., R. 1. 


Co., 


Countershafts 

Almond Mfg. Co., T. R., Brook 
lyn, N : 

Builders’ tron Fdry., Prov., R. 1. 

Evans Friction Cone Co., New 
Center, Mass. 

LeBlond Mach. Tool Co., R. K., 
Cincinnati, O. 

Mossberg Co., Central 


Wrench 
Falls, R. I 


Smith Countershaft Co., Boston, 


Mass. 
Countershafts, Friction 
Evans Friction Cone Co, New 
Center, Mass 
Wilmarth & Morman Co., Grand 


Rapids, Mich. 


Countershafts, Speed 
Changing 

Cresson Co., Geo. V., Phila., Pa. 

Evans Friction Cone Co., New 
Center, Mass 

Gisholt Mach. Co., Madison, Wis. 

Counting and Printing 
Wheels 


Franklin Mfg. Co., H. HL, Syra 
cuse, N. Y. 


Couplers, Hose 


Ingersoll-Rand Co., New York. 

Couplings, Shaft 

Almond Mfg. Co., T. R., Brook- 
yn, N. Y. 

Caidwell & Son Co., H. W., Chi- 
eago, Ill. 

Chisholm & Moore Mfg. Co., 
Cleveland, O. 

Cresson Co., Geo. V., Phila., Pa. 

Link-Belt Co., Philadelphia, Pa. 

Nicholson & Co., W. Wilkes- 


barre, Pa. 


Niles-Bement-Pond Co., New York. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Sellers & Co., Inc., Wm., Phila 
delphia, l'a. 

Standard Gauge Steel Co., Beaver 


Falls, Pa 
Wood's Sons Co., T 
burg, Da. 


It., Chambers 


Cranes 
Alliance Machine Co., Alliance, O. 


Brown Hoisting Mach. Co., New 
York. 
Case Mfg. Co., Columbus, O 


Chisholm & Moore Mfg. Co., Cleve 
land, O. 

Cleveland Crane & Car Co., Wick- 
liffe, O. 

Crescent Forgings 
"a. 

Curtis & Co. Mfg. 
Mo. 

General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 

Maris Bros., Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De- 
troit, Mich. 

Obermayer Co., 8., 


Co., Oakmont, 


Co., St. Louis, 


Cincinnati, O. 


Pawling & Harnischfeger, Mil- 
waukee, Wis. 
Sellers & Co., Inec., Wm., Phila- 


delphia, Pa 
United Engineering & Fdry. Co., 
Pittsburg, Pa 


Vandyck Churchill Co., New York. 


Yale & Towne Mfg. Co., New 
York. 

Crank Pin Tuarning 
Machines 


Niles-Bement-Pond Co., New York. 


Underwood & Co., H. B., Phila- 
delphia, Pa. 

Crank Shafts 

Standard Connecting Rod Co., 


Beaver Falls, Pa. 
Tindel-Morris Co., Eddystone, Pa. 
Cracibles 
Dixon Crucible Co., Joseph, Jer- 

sey City, N. J 


Obermayer Co., 8., Cincinnati, O. 
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Crushers 
Niles-Bement-I’ond Co., New York. 
Link-Belt Co., lhiladelphia, Pa. 
Cupolas, and Ladles, Foun- 
dry 
Obermayer Co., 
Paxson Co., J. 
Stevens, F. B., 
Cups, Grease 
Tunkenbeimer Co., Cincinnati, O. 
Williams Valve Co., D. T., D- 
cinnati, O. 
Cut Meters 


S., Cincinnati, O. 
V., Phila., Pa. 
Detroit, Mich. 


Warner Instrument Co., Beloit, 
Wis. 

Cutters, Milling 

Adams Co., Dubuue, Iowa. 


Becker - Brainard Milling Mach. 


Co., Uyde Dark, Mass. 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Cleveland Twist Drill Co., Cleve 


land, 
seamen ‘Milling Mach. Co., Rock 


ford, 

Morse Twist Drill & Maca. Co., 
New Ledford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers Works, Jno. M., Gloucester 
City, N. . 

Standard Tool Co., Cleveland, O 


Union Drill Athol, 
Mass. 

Whitney Mfg. Hartford, Ct. 

Catting-off Machines 


Twist Co., 


Co., 


Bertram & Sons Co., Ltd., Jobn 
Dundas, Ontario, Canada. 

Bignall & Keeler Mfg. Co., Ed 
wardsville, Ill. 

Brown & Sharpe Mfg. Co., Provi 


dence, KR. I. 
Fawcus Mach. 
Hill, Clarke & Co., Boston, Mass. 
Hurlbut-Rogers Mach. Co., Soutb 

Sudbury, Mass. 

Newton Mach. Tool Works, Phila 
delphia, Pa. 
Nutter, Barnes & Co., 


Mass. 

Pratt = Whitney Co., 
Con 

Poentins Tool & Supply Co. 
York. 


Co., Pittsburg, Pa. 


Boston, 
Hartford, 
, New 


Vandyck Churchill Co., New York. 

Catting-Off Tools 

Armstrong Bros. Tool 
cago, Ill. 

Billings & Spencer Co., Hartford, 
Conn. 

Fairbanks Co., Springfield, Ohio. 

Fitchburg Machine Works, Fitch 
burg, Mass. 

O. K. Tool Holder Co., 


Conn. 
Pratt & Whitney Co., 
Conn. 
Cyclometers 
Veeder Mfg. Co., 
Diamond Tools 


Co., Chi. 


Shelton, 


Hartford 


IIartford, Conn 


Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 
Dickinson, Thos L., New York. 


Dies, Sheet Metal 

American Tube & Stamping Co., 
peteerpert, as 

Bliss Co., E. , Brooklyn, N. Y. 

Boston Tool Co.” Cambridge, Mass. 

Kent & Co., Edw. Chicago, Il). 

Wade Machine — Boston, Mass. 

Dies, Sub-Press 

Waltham Machine Works, 
tham, Mass. 

Dies, Threading, Opening 

Errington, F. A., New York. 

Geometric Tool Co., New Haven, 


Wal. 


Conn. 

Jones & Lamson Mach. (Co., 
Springfield, Vt. 

Pratt & Whitney Co., Hartford, 
Conn. 


Dowel Pins 

Winkley Co., Hartford, Conn. 

Drawing Boards and Tables 

Economy Drawing Table Co., To 
ledo, Ohio. 

Keuffel & Esser Co.. New York. 

Rich, J. & G., Phila., Pa. 

Drawing Materials 


- ~~ e Tracing Cloth Co., New 
ork. 
Derry-Collard Co., New York. 
Keuffel & Esser Co., New York. 
Rich, J. & G.. Phila., Pa. 
Soitmann, BE. G., New York. 
ee Supply Co., Scranton, 


Drafting Machines 


Universal Drafting Mach. 
Cleveland, O. 


Co., 


Drift Bolt Drivers 
Ingersoll-Rand Co., New York. 
Drilling Machines, Bench 


| 

| 

| american Watch Tool Co., Wal 

| tham, Mass. 

| Barnes Co., B F., Rockford, Il 

| barnes Co., W. F. & John, Rock- 

| ford, Ill. 

Boynton & Plummer, Worcester, 
Mass. 

Dwight Slate Mach. Co., Hart- 
ford, Conn. 

Goodell - Pratt Co., Greenfield, 
Mass. 

{Ingersoll-Rand Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentice Bros. Co., Worcester, 
Mass. 

Drilling Machines, Boiler 

American Tool Wks. Co., Cin., 

Bertram & Sons Co., Ltd., cae 

Dundas, Ontario, Canada. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Boynton & Vlummer, Worcester, 
fass. 


Foote, Burt Co., Cleveland, 
Ohio 

Ingersoll-Rand Co., New York. 

Niles-Bement-lond Co., New York. 

Prentice Bros. Co., Worcester, 


Mass. 


The, 


Drilling Machines, Multiple 
Spindle 


American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Il. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Baush Mach. Tool Co., Spring- 
field, Mass. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Fenn Mach. Co., Hartford, Conn. 

Foote, Burt Co., The, Cleveland, 
Ohio. 

Fosdick Mach. Tool Co., Cin., O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 


Hill, Clarke & Co., Boston, Mass. 

Marshall & Huschart Machry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Newton Mach. Tool Works, Phila- 
delphia, Pa. 


Niles-Bement-Pond Co., New York. 
Prentice Bros. Co., Worcester, 
Mass. 
regpese Tool & Supply Co., New 
ork. 
Sellers & Co., Inc., Wm., Phila- 
delphia, I’a. 
Slate Machine Co., Dwight, Hart- 
ford, Conn. 
Drilling Machines, Port- 
able 





Cincinnati Elec. Tool Co., Cin., O. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Hisey-Wolf Mach. Co., Cincin., O. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

U. ~ Ta opie Tool Co., Cincin- 
nati, 


Drilling Machines, Radial 


American Tool Wks. Co., Cin., O. 

Baush Mach. Tool Co., Spring- 
field, Mass. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Dreses Mach. Tool Co., Cin., O. 

Fairbanks Co., New York. 

| Fichburg Machine Works, Fitch- 

| burg, Mass. 

| Foote, Burt & Co., Cleveland, O. 

Fosdick Mach. Tool Co., Cin., O. 

Gang Co., Wm. E., Cincinnati, O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

| Hill, Clarke & Co., Boston, Mass. 

Marshall & Huschart Machry. Co., 
Chicago, _ 


McCabe, J. J., New York. 
Morris ary. Co., Jno. B., Cin- 
cinnati, O 


Mueller Mach. Tool oe. Ca. & 
Niles-Bement-Pond Co., New York. 
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Drilling Machines, Radial 
—Continued. 

Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 


Vandyck Churchill Co., New York. 


Drilling Machines, Turret 


National Separator & Machine 
Co., Concord, N. 
Niles-Bement-Pond Co., New York. 


Drilling Machines, Upright 


American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Ill. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Beaman & Smith Co., Prov., R. I. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Boynton & Plummer, Worcesver, 


ass. 
Cincinnati Mach. Tool 


Co., Cin- 
cinnati, O. 
Davis Machine Co., W. P., Roch- 
ester, , 


Fenn Mach. Co., Hartford, Conn. 
Fosdick Mach. Tool Co., Cin., O. 
Foote, Burt & Co., Cleveland, O. 
Gould & Eberhardt, Newark, N. J. 


Harrington, Son Co., Edwin, 
Philadelphia, Pa. 
Henry & Wright Mfg. Co., Hart- 


ford, Conn. 
Hill, Clarke & Co., Boston, Mass. 
Hoefer Mfg. Co., Freeport, Til. 
Marshall & Huschart Machry. Co., 
Chicago, Ill. 
McCabe, J. J.. New York. 
Murchey Machine & Tool Co., De- 
troit, Mich. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
New Haven Mfg. Co., New Haven, 
Conn. 
Niles-Bement-Pond Co., New York. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

~ — Bros. Co., Worcester, 
Ma 

Prentiss Tool & Supply Co., New 

Reed Co., Francis, Worcester, 
Mass. 

Robertson Mfg. Co., Buffalo, N.Y. 

Sellers & Co., Inc., Wm., Phila- 


delphia, Pa. 

Sibley Machine Tool Co., South 
Bend, In 

Slate Machine Co., Dwight, Hart- 
ford, Con 

7“ & Chace Mfg. Co., Newark, 


Vandyck Churchill Co., New York. 

Whitney Mfg. Co., Hartford, Ct. 

Wiley & Russell Mfg. Co., Green- 
d, Mass. 


Drills, Center 


Morse Twist Drill & Machine Co., 
New Bedford, Mass. 
Pratt & Whitney Co., Hartford, 

Conn. 
Standard Tool Co., Cleveland, O. 


Drills, Hand 


Cincinnati Electrical Tool Co., 
Cincinnati, O. 


Hisey-Wolf Mach. Co., Cincin., O. 
Ingersoll-Rand Co., New York. 
Niles-Bement-Pond Co., New York. 


Drills, Pneumatic 

Chisholm & Moore Mfg. Co., Cleve 
land, O. 

General Pneumatic Tool Co., Mon- 
tour Falls, N. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 


Drills, Rail 


Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 
Foote, Burt & Co., Cleveland, O. 
Niles-Bement-Pond Co., New York. 
1 Tool & Supply Co., New 


York. 
Standard Tool Co., Cleveland, O. 
Drills, Ratchet 


Armstrong Bros. Tool Co., Chi- 
cago, Il 


— & Spencer Co., Hartford, 

Curtis & Curtis Co., Bridgeport, 
Conn. 

Hisey-Wolf Mach. Co., Cincin., O. 

Parker Co., Chas., Meriden, Conn. 

iy & Whitney Co., Hartford, 

Rogers works, John M., Glouces- 


ter Cit 
Standard Troi ® Cleveland, O. 





Drills, Rock 


Ingersoll-Rand Co., New York. 
— Elec. Mfg. Co., Madison, 
is. 


Drying Apparatus 
American Blower Co., Detroit, 
Mich 


ch. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 


Dynamos 


Burke Electric Co., Erie, Pa. 
C & C Electric Co., New York. ; 
Cre - Wheeler Co., Ampere, 


Eck Dynamo & Motor Works, 
Belleville, N. J. 
Mieetre Dynamic Co., Bayonne, 
General Electric Co., New York. 
Jantz & Leist Elec. Co., Cin., O. 
Northern Elec. Mfg. Co., Madison, 


Wis. 
Ridgway _ aageme & Engine Co., 


Rid a. 
SS ies. Co., pew York. 


Sprague 
a Co., B. F., Hyde Park, 


Triumph Electric Co., Ne omy 0. 


Westinghouse Elec. Mfg. Co., 
Pittsburg, Pa. 
Electrical Supplies 
Bayonne, 


Mestre Dynamic Co., 


General Electric Co., New York. 
Jantz & Leist Elec. Co., Cin., O. 
—— Elec. Mfg. Co., Madison, 


Sprague Elec. Co., New York. 

Triumph Elec. Co., Cincinnati, O. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Electrically Driven Tools 
and Machinery 


American Tool Wks. Co., Cin., O. 
Cincinnati Electrical Tool Co., 
Cincinnati, 


Crescent Forgings Co., Oakmont, 


a. 

og eo Mach. Co., Cincin., O. 
8S. Electrical Tool Co., Cincin- 
‘natl, oO. 


Elevators 

Albro-Clem Elevator Co., Phila- 
delphia, Pa. 

as? a & Co. Mfg. Co., St. Louis, 
ti) 

Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 
Link-Belt Co., Philadelphia, Pa. 
Emery Wheels 
See Grinding Wheels. 
Emery Wheel Dressers 
.- + wae Mfg. Co., Ur- 
Diamond ow S Stamping Works, 


Buffalo, N. 
Heald Machine Co., 


Mass 
Safety. ‘Emery Wheel Co., Spring- 
field, O. 
Standard Tool Co., Cleveland, O. 
Wrigley Co., Thos., Chicago, Ill. 


Enclosures, Tool-room 
Hart & Cooley Co., New Britain, 


Conn. 
Merritt & Co., Philadelphia, Pa. 
Engineers, Consulting, and 
Mechanical 
Dodge & Day, Philadelphia, Pa. 
Engineers, Electrical 
Crocker - Wheeler Co., 


Worcester, 


Ampere, 


Engines, Automobile 


Franklin Mfg. Co., H. O., Syra- 
cuse, N. Y. 
Olds \ oo Power Co., 


Mich 
Reeves ‘Pulley Co., Columbus, O. 
Engines, Gas and Gasolene 
Atlas ~ om Works, Indianapo- 
lis, 
Angemae Mach. Co., Bridgeport, 


Newark, 
N. J. 
Blaisdell Machinery Co., Brad- 
ford, Pa. 
wees. Gas Engine Co., Springfield, 
Grant Mfg. 2 Mach. Co., Bridge- 
port, Con 
Mach. Mfg. Co., War- 


Jacobson 
ren, Pa. 

New Era Gas Engine Co., Day- 

ton, 


Lansing, 


Con 
eS “Water Motor Co., 
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This cut gives an idea 
only of our new fire-proof 
factory building which 


believe will be the 


finest and most complete 
in existence for the man- 
ufacture of High Grade 


We have commenced to move and will operate both plants, 


old and new, until we are fully settled so our production 


making many improvements in methods and equipment 


which will greatly benefit our customers. 











Driving Chains 
PHOTO TAKEN NOVEMBER 1906 
may be steadily increased with no interruption. We are 


‘*Whitney’’ Chains, 
HAND “rip MILL- 
ING MACHINES, and 
The Woodruff Patent 
System of Keying 


Are now Standard 
with most American 
Builders of Machinery, 
Automobiles, Com- 
mercial Cars, etc. 


The Whitney Mfg. Co. 


Hartford, Conn. 


ser 
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Engines, Gas and Gasolene 


Continued. 
Olds Gas Tower Co., Lansing, 
Mich. 
St. Marys Mach. Co., St. Marys, 
hio. 
Struthers-Wells Co., Warren, Pa 
Engines, Oil 
Mietz, August, New York. 
Engines, Steam 
Atlas Engine Works, Indianapo- 


lis, Ind. 
Buffalo Forge Co.. Buffalo, N. Y. 
Garden City Fan Co., Chicago, Ill. 
Ridgway Lynamo & Engine Co., 
Ridgway. Pa. 
Struthers-Wells Co., Warren, Pa. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 
Engravers 
Bormay & Co., New York. 
Engraving Machinery 
Gane Mach. Co., Geo., Racine, 
Wis. 


Exhaust Heads 


Sturtevant Co., B. F., Hyde Park, 
Mass. 


Exhibition Machinery 
Philadelphia Bourse, Phila., Pa. 
Expanders, Boiler Tube 


Nicholson & Co., Wm., Wilkes- 
barre, Pa. 

Fans, Electric 

Boston Blower Co., Hyde Park, 
Mass. 

Crocker - Wheeler Co., Ampere, 
N. J. 

-'s Mfg. Co., Blizabethport, 


euneal Electric Co., New York. 

Northern as Mfg. Co., Madi- 
son, Wi 

gees’ Electric Co., New York. 

—— Co., B. F., Hyde Park, 
Ma 

Westing zhouse Electric & Mfg. Co., 
Pittsburg, Pa. 

Fans, Exhaust 


Buffalo Forge Co., Buffalo, N. Y. 
Crocker - Wheeler Co., Ampere, 


N. J. 

Garden City Fan Co., Chicago, Ill. 

General Electric Co., New York. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Feathers 

Standard Gauge Steel Co., Beaver 
Falls, Pa. 

Files and Rasps 

Barnett Co., G. & H., Phila., Pa. 

Hammacher, Schlemmer & Co., 
New York. 

Nicholson File Co. Prov., i 

Reichhelm & Co., E. P., New York. 

Filler, lron 

Clark Cast Steel Co., Shelton, Ct. 

Felton, Sibley & Co., Phila., Pa. 

Filing Machines 

Cochrane-Bly Co., Rochester, N.Y. 

Detrick & ervey Mach. Co., Bal- 
timore, Md. 

Henry Hy Wright Mfg. Co., Hart- 
ford, Conn. 

Simplex Mfg. Co., New York. 

Flexible Shafts 

Chicago Flexible Shaft Co., Chi- 
cago, 


Coates Clipper Mfg. Co., Worces- 
ter, Mass. 


Forges 
— & Plummer, Worcester, 


Brotiey & Son, C. C., Syracuse, 


Butalo’ Forge Co., Buffalo, N. Y. 

Ingersoll-Rand Co., New York. 

Miner & Peck Mfg. Co., New Ha 
ven, Conn. 

Pegntios Tool & Supply Co., New 


Sturtevant Co., B. F., Hyde Park, 
Mass. 

Forgings, Drop 

Billings & Spencer Co., Hartford, 


onn. 
Crescent Forgings Co., Oakmont, 


a. 

ag, Tool Holder Co., Sheldon, 
onn 

Wyman & Gordon Co., Worcester, 
ass. 





Forgings, Hydraulic 

Wyman & Gordon Co., Worcester, 
ass. 

Forgings, Steel 

Baldwin Steel Co., New York. 

Crescent Forgings Co., Oakmont, 


l’a. 
Heppenstall Forge & Knife Co., 
l'ittsburg, Pa. 


cet & Co., Edwin R., Chicago, 


Tinde!-Morris Co., Eddystone, Pa. 

Wyman & Gordon Co., Worcester, 
fass. 

Foundry Furnishings 

Adams Co., Dubuque, Iowa. 

Ingersoll-Rand Co., New York. 

Obermayer Co., oe Cincinnati, O. 

Paxson Co., J. W., Phila., Pa. 

Stevens, F. B., Detroit, Mich. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Fuel Economizers 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Furnaces, Annealing and 
Tempering 

American Gas Furnace Co., New 


York. 

Chicago Flexible Shaft Co., Chi- 
cago, Ill. 

Nash & Co., Geo., New York. 

Furnaces, Enameling 

American Gas Furnace Co., 
York. 

Furnaces, Gas 

American Gas Furnace Co., New 


York. 
Chicago Flexible Shaft Co., Chi- 
cago, Ill. 
Nash & Co., Geo., New York. 
Obermayer Co., 8., Cincinnati, O. 
Westmacott, J. M., Prov., R. I. 


Furnaces, Melting 
American Gas Furnace Co., New 


New 


York. 
Nash & Co., Geo., New York. 
Furnaces, Oil 


Tate, Jones & Co., Pittsburg, Pa. 

Furnaces, Rivet 

Tate, Jones & Co., Pittsburg, Pa. 

Farnitare, Machine Shop 

Hart & Cooley Co., New Britain, 
Conn. 


Manufacturing pa. & Engineer- 


ing Co., EB. Mass. 

Merritt & Co., Philadelphia, Pa. 

New Britain Mach. Co., New Brit- 
ain, Conn. 

Gas Blowers and Ex- 
hausters 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Gages, Recerding 

Bristol Co., Waterbury, Conn. 

Gages, Standard 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 

Morse Twist Drill S Mach. Co., 
New Bedford, Mas 

— i. Whitney Co, Hartford, 

Rogers W Works, Jno. M., Gloucester 


giecemt>  ¥, 2 T., Prov., R. I. 
Starrett Co., L. 8., Athol, Mass. 


Gear Cutting Machinery 


Adams Co., Dubuque, Iowa. 

American Watch Tool Co., Wal- 
tham, Mass. 

Becker - Brainerd Milling Mach. 
Co., Hyde Park, Mass. 

Bickford” Drill & Tool Co., Cin- 
cinnati, O. 

Bilgram, Begs, Eepeteyats, Pa. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Clough, R. M., Tolland, Conn. 


Eberhardt poe. Mach. Co., New- 


ark, 

pdlewe Gear Shaper Co., Spring- 
field, Vt. ” — 

Foote Bros. Gear & Machine Co., 
Chicago, I 

Ganschow, Wm., Chicago, III. 

Gleason Works, Rochester, N. Y. 


Gould & Eberhardt, Newark, N. J. 

Harrington, Sons '& Co., Edwin, 
Philadelphia, Pa. 

Newton achine Tool Works, 


Philadelphia, Pa. 
Niles-Bement-Pond Co., New York. 
Pratt & Whitney Co., Hartford, 


Conn. 
Prentiss Tool & Supply Co., New 
York, 





Gear Cutting Machinery 
—Continued. 

Slate Machine Co., Dwight, Hart- 
ford, Conn. 

en - Chace Mfg. Co., Newark, 

Jackson, 


E., New 


N. J. 
Walcott & Son, Geo. D., 


ch. 
Whiton Machine Co., D. 
London, Conn. 


Gear Testing Machinery 


Gisholt Mach. Co., Madison, Wis. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


Gears, Cut 
Bilgram, Hugo, Philadelphia, Pa. 


Boston Gear Works, Boston, 
Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill 

Cresson Co., Geo. V., Phila., Pa. 

Davis, Rodney, Philadelphia, Pa. 

Earle Gear & Mach. Co., Phila- 
delphia, Pa. 

Eberhardt Bros. Mach. Co., New- 
ark, J. 


Fawcus Mach. Co., Pittsburg, Pa. 

a Gear Shaper Co., Spring- 
e 

Foote ae Gear & Machine Co., 
Chicago, Ill. 

Gleason Works, Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J 

Grant Gear Wks., Boston, Mass. 


IIarrington, Son Co., Edwin, 
Philadelphia, Pa. 
llorsburgh & Scott Co., The, 


Cleveland, O. 
New Process Rawhide Co., Syra- 
cuse, N. Y. 
Nuttall Co., R. D., Pittsburg, Pa. 
l’atterson, Gottfried & Hunter, 
Ltd., New York. 
Philadelphia Gear Works, Phila- 
delphia, Pa. 
Sawyer Gear Wks., Cleveland, O. 
Simonds Mfg. Co., Pittsburg, Pa. 
Taylor-Wilson Mfg. Co., cKees 
Rocks, Pa. 
Van Dorn & Dutton, Cleveland, O. 


Walcott & Son, Geo. D., Jackson, 
Mich 

Gears, Molded 

Caldwell & Son Co., H. W., Chi- 
eago, Ill. 

Farrel Fdry. & Mach. Co., Anso- 
nia, Conn. 

Franklin Mfg. Co., H. H., Syra- 
cuse, N. Y. 

Greenwald Co. & E., Cin., 


oO. 

Philadelphia Beis Works, Phila- 
delphia, Pa. 

Taylor- ae Mfg. Co., McKees 
Rocks, Pa. 

weet & Son, Geo. D., Jackson, 


Gears, Rawhide 


Boston Gear Wks., Boston, Mass. 

Chicago Raw Hide Mfg. Co., Chi- 
cago, Ill. 

Fawcus Mach. Co., Pittsburg, Pa. 

Gould & Eberhardt, Newark, N. J. 

Horsburgh & Scott Co., Cleve. 
land, O. 

New sm Rawhide Co., Syra- 


cuse ) 
Nuttall Co., R. D., Pittsburg, Pa. 
Philadelphia Gear’ Works, Phila- 
delphia, Pa. 
Gears, Worm 
Phila- 


Albro-Clem Elevator Co., 
delphia, Pa. 

Boston Gear Wks., Boston, Mass. 

Fawcus Mach. Co., Pittaburg, | Pa. 

Gould & Eberhardt, Newark, mL 

Nuttall Co., R. D., Pittsbur; 
Philadelphia Gear Works, ne 
delphia, Pa. 

Simonds Mfg. Co., Pittsbur 

Taylor-Wilson Mfg. Co., Mike Kees 
Rocks, Pa. 

Van Dorn & Dutton, Cleveland, O. 


Walcott & Son, Geo. D., Jackson, 
Mich. 

Generating Sets 

Burke Electric Co., Erie, Pa. 

Crocker - Wheeler Co,, Ampere, 


General Electric Co., New York. 
Northern Elec. Mfg. Co., Madison, 


Wis. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Sprague Electric Co., New York. 

Sturtevant Co., B. F., Hyde Park, 


Mass. 
Triumph Elec. Co., Cincinnati, 0, 





Generators, Gas 

American Gas Furnace Co., New 
York. 

Gibs 

Standard Gauge Steel Co., Beaver 
Falls, Pa. 


Graphite 
Dixon Crucible Co., 


ty, N. J. 
Obermayer Co., S., Cincinnati, GO. 


Grinders, Automatic Knife 


Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 


Grinders, Center 


Cincinnati Electrical Co., 
Cincinnati, O. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Heald Mach. Co.,Worcester, Mass. 


Jos., Jersey 


Tool 


Hisey-Wolf Mach. Co., Cincin > & 
Mueller Mach. Tool €o., Cin., 0. 
Niles-Bement-Pond Co., New York. 


Grinders, Cock 
Windsor Mach. Co., Windsor, Vt. 


Grinders, Cutter 
Bath Grinder Co., 


ass. 
Becker - Brainard Milling Mach. 
Co., Hyde Park, Mass. 
Brown & pnaree Mfg. Co., Provi- 
dence, R. 
Cincinnati Milling Machine Co., 
Cincinnati, O, 
Cromer - Wheeler Co., 


Fitchburg, 


Ampere, 

a t.. < wa & Tool Works, 
Da ton, O. 

Garvin Machine Co., New York 

Gould & Eberhardt, Newark, N. J. 

Greenfield Mach. Co., Greenfield, 


Mass, 
Heald Mach. Co.,Worcester, Mass. 
Hisey-Wolf Mach. Co., Cincin., O. 
Niles-Bement-Pond Co., New York. 
Norton & Co., Worcester, Mass. 
Pratt L Whitney Co., Hartford, 


Con 
Ponte Tool & Supply Co., New 
York. 


Rivett-Dock Co., Boston, Mass. 

Wells & Sons Co., F. E., Green- 
fied, Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Grinders, Cylindrical 

Bath Grinder Co., Fitchburg, 
Mass. 

Brown S are Mfg. Co., Provi- 


dence, R. 
Heald Mach. Co.,Worcester, Mass. 


Norton Grinding Co., Worcester, 
Mass. 

Grinders, Disk 

Bath nan. Co., Fitchburg, 
- Chicago, 


Besly “* Co., Chas. H., 


Seat Safety Emery Wheel 
Co., Bridgeport, Conn. 

Diamond Mach. Co., Prov., BR. I. 

Gardner Machine Co., Beloit, Wis. 

Heald Mach. Co.,Worcester, Mass. 

Hill, Clarke & Co., Boston, Mass. 

Iroquois Mach. Co., New York. 

Ransom Mfg. Co., “Oshkosh, Wis. 

Rowbottom Machine Co., Water- 
bury, Conn. 

Safety’ Emery Wheel Co., Spring- 
field, O. 


Grinders, Drill 


Heald Mach. Co.,Worcester, Mass. 

Hill, Clarke & Co., Boston, Mass. 

Niles-Bement-Pond Co., New York. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Standard Tool Co., Cleveland, 0. 

Wilmarth & Morman Co., Grané 
Rapids, Mich. 


Grinders, Internal 


on Grinder Co., Fitchburg, 

eS & A ae Mfg. Co., Provi- 
en 

Greenfield Mach. Co., Greenfield, 


Heald Mach. Co.,Worcester. Mass. 
Rivett Lathe Mfg. Co., Boston, 


Mass. 
Wells & Sons Co., F. E., Greep 
field, Mass. 


Grinders, Piston Ring 
Heald Mach. Co.,Worcester, Mags. 
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THE U. S. NAVAL GUN FACTORY 
AT WASHINGTON, D. C.—I 


Where Uncle Sam Whittles the ‘Big Stick’ into Shape for Business—The General Layout of the Navy 
Yard—Historical Facts—Started in 1800 as a Ship-yard—Burned in the War of 1812—An Im- 
portant Center During the Civil War. 


Since the building of our modern navy, 
and the demonstration of 
efficiency, much has been made of “the 
man behind the gun;” undoubtedly his 
spirit, faithfulness and skill deserve all 
the glory they get, but it is likely that 
there is not quite enough heard of the 
man who built the gun. This includes, of 
course, all concerned in the production, 
not only the man who machines a piece of 
work of many tons in weight to microme 
ter accuracy, or who fits together the odd- 
shaped parts of the sight 
which makes the accurate marksmanship 
possible, but also the man who bends al! 


its power and 


mechanism 








BY H. J. KENNEDY 


sketch of the 
origin, 


historical 
navy the 
and then to give a general description of 
work on the big 


articles, 


first, a 
yard, from time of its 
the shops in which the 


guns ts done 


A BIRD’S-EYE VIEW OF THE NAVY YARD 


The navy yard is situated in the south- 
eastern portion of the city of Washing- 
ton, on the right bank of the Anacostia 
river, or “Eastern Branch” of the Poto- 
mac; its northern boundary is M street, 
S. E, its eastern Ninth 
street, S. E., and its western boundary is 
Fourth street, S. E., so that it ex- 


boundary is 


now 


trance in the east 
on M street at Sixth 
railroad tracks pass out of the yard. 


Upon passing through the archway un 


another one 
the 


wall, and 


Street, where 


der the marine barracks at the main gate, 
we see stretched out before us Dahlgren 
avenue, inclining gently downward, with 
the commandant’s office at the far end; 
this was the view given in the AMERICAN 
MACHINIsT, Volume 21 (1898), page 320, 
(at which time several good pictures of 
the navy yard were included in the “War 
preparation number’), though since then 
the flagstaff has been moved to the cor 
ner of the parade ground, as shown in 














THE U. S. § 


day 

rolve f his head a desig hich will 
evolve out of nis head a design which wii 
beat anything yet made, and the official 


sits at a desk and controls the ex- 


over a drawing-board and seeks to 


who 
penditure of large sums of the Govern 
In Washington, a city in 


which everything of any importance at all 


ment's 


money. 


is a “sight” for visitors, not the least no 
table by far of these “sights” is the navy 
vard, and this not so much for its histori 
cal interest, though there is a good deal of 
that, but because it is here that the United 
States Government the armament 
withot’ which its naval vessels would be 
as useless for the purpose for which they 
lot of Chinese junks 


makes 


were designed as a 


It is the intention to give in this series of 


“MAYFLOWER” TAKING 


PRESIDENT ROOSEVELT ON HIS WAY TO PANAMA, NOVEMBER 8, 1906; WASHINGTON NAVY 
YARD IN BACKGROUND FIRING SALUTE 

tends east and west, a distance of five Fig. 4 herewith, and the small house at 
city blocks, or about 1900 feet. The the corner of Warrington and Dahlgren 
width from north to south varies, as avenues is replaced by the trim new 
shown on the general plan, Fig. 2, and brick building, shown in Fig. 5, the first 
the area is 52 acres The land sides of ,floor of which serves fire ition and 
the yard are surrounded by a high brick waiting room; upstairs the “brig” or 
wall, which, except for that around the lock-up, and the telephone’ exchang 

new extension on the west side, is very where the switchboard is operated by ma 
old. The ground slopes gradually from rines. The long brick building which will 
the northern limits down to the water's be the chief object of interest in the de 
edge, a large portion of it being made _ scription of gun manufacture, v the 
ground. The main entrance gate, shown gun shop, extending along the western 
in Fig. 3, is on M street, in line with side of Dahlgren avenue, is divided into 


Eighth street, S. E., at the point where it 
is intersected by Georgia 
like the other “avenues” in Washington, 
There is also an en- 


avenue, which, 


runs diagonally 


three parts, the north gun shop, the south 


gun shop and the breech-mechanism shop, 


livision is 


respectively, The first pretty 


we hown in Fig. 6, which is a view 
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This view is looking northeast, and in the 
background to the right is the gun-shop 
building, which has since been extended 
farther south. On the site of the building 
foreground now stands a new 


looking southwest across the parade The bird's-eye view, Fig. 7, will assist 
ground. Space is obtained for the pro- in forming a correct idea of relative loca- 
jecting ends of the long gun lathes and __ tion, though it is not a recent picture, and 
for some other machinery by extensions like the picture of 1898, just referred to, 
from the main wall out toward the street, shows some things w hich have now been’ in the 
light being afforded by skylights, some of altered. This view is looking southwest brick forge shop. 

and shows the gun shop in the middle, pa- ste silbitaiiaaani 


which show in Fig. 6, 
ground to the left beyond which ars 


[he gun-shop building, which, when the rade 
breech-mechanism shop at its south end _ buildings 
is included, is 926 feet 5 inches long, and quarters, offices, etc. On the right, with a 


for stores, seaman gunners’ Along the northern boundary of the 
yard, on the highest ground, and farthest 
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FIG. 2. MAP OF THE NAVY YARD 
from 80 to 140 feet wide, and the gun- brick smoke-stack sticking out of its mid from the river, with its more or less ma- 


“quadrangle,” and south of this arial mud shoals, are located the dwell- 


carriage shop or quadrangle, are the larg yy is the 
the officers and others stationed 


est buildings in the yard, their area taken building is the river, the extreme back- ings for 
together being not very far short of the ground being formed a portion of the at the yard. As already stated, the ma- 
Columbia; Alexandria, Va. rines are quartered in the building span- 
cluding the secondary mount shop, the ning the main gate and lying on each side 
shop, the tool The quadrangle, or gun-carriage shops of it; to the east of this building is the 
commandant’s house, and farther around, 


aggregate area of the smaller shops, in- District of 
being on the horizon on the extreme right. 
miscellaneous-ordnance 


shop, the forge shop, foundry, the pat- is shown in Fig. 8, which is not a recent 
either, and does not show some of down by the eastern wall, is another offi- 


tern shop, and the cartridge-case shop, to- view 
and alterations since made. cial residence. known as the superintend- 


gether with the various store-houses the additions 
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ent’s house. To the west of the main gate, 
along Warrington avenue, is a 
brick dwellings, with a museum of 


The residential 


row of 
f his 
torical relics at the end. 
portion of the yard, like a large portion of 
the city of Washington, 
Southern aspect; the houses have porches, 


has a_ sedate 


sometimes on two stories, and have trees 
and small gardens in front of them, pro 


tected by ornamental iron railings, their 
general character being shown by some 
pictures to be published in the next art 
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[he principal objects of interest on the 
[ long 


western side of the yard ar the 


mounts, 


the 


building for storage of gt 


1 


= > ] } ¥ nh*’ + , 
tne wireiess teliegrapn station, and 
t 


new electrical power station, which 1s 


housed in two buildings, the northern one 


being the engine and generator and 


ho 1se, 


the southern the boiler house, in connec 


tion with which areextensive arrangements 


for the storage and handling of coal 
Having made this brief survey of the 
navy yard, we will go back to its early 








FIG. 3. MARINE BARRACKS AND MAIN 
cle. The commandant'’s office at the foor 
of Dahlgren street is of similar architec 
ture. 
HISTORIC GUNS 

At various points in the yard are histor 
ical cannon, principally guns captured by 
ships and privateers of the United States 
from the earliest days of its existence up 
to the Spanish-American war. On the 
lawn or small park in the rear of the com 
mandant’s office, are many of these guns, 
most of which are closely placed around 


a big semi-circle. Going the rounds of a 
great number of curiosities is likely to be 
somewhat tiring, and the mere catalog 
ing of them still more so, so it will be 
omitted here; suffice it to say that the 


student of the development of ordnance 


will find at the Washington navy yard a 
very considerable amount of historicas 
material 

To the west of the long gun shop, and 
occupying the middle of the yard, are the 
numerous other buildings of the gun fac 
tory, some of which will be referred to in 
the southeastern cor- 


the 


detail later on. At 
ner of the yard are the buildings of 
3ureau of Construction and Repairs, in- 
cluding its offices, drafting-room, etc., and 
the experimental-model basin, of which 4 
good illustrated description was given in 
MAcHINIstT, Volume 22 
page North 


of these buildings are the cartridge-cas 


the AMERICAN 
(1890), commencing at 612 
factory, offices and other structures, as in 
dicated on the plan, Fig. 2. 


ENTRANCE 


GATE, LOOKING OUTWARD 


to the of the nineteenth cen- 


beginning 
tury, to the administration of the second 
United States, John 


p To- 


president of the 


Adams Che 


tecting the commer 


necessity for means of 
e of the United States, 
of the 


Benja- 


sentations 
Hon 


Stoddert, impelled Congress to make 


together with the repre 


first secretary of the navy, 


min 


an appropriation in 1799 of $1,000,000 for 
the ding of six fighting ships of the 
largest s ind a portion of the appro 


ved in the establish- 


ment of six navy yards, located at New 
York, Philadelphia, Boston, Portsmouth, 
Norfolk and Washington At the latter 
place 40 acres were, in March, 1800, pur- 
chased for $4000 

THE ARCHITECT OF THE CAPITOL MAKES 


PLANS FOR THE NAVY YARD 


Architect of United States Public Build- 


ings B. H. Latrobe drew up a scheme for 
the improvement of the grounds and lay 

out of the yard On each side of and 
above the gate were located a house for 
the accommodation of the guard, which 
structure was to be built of a species of 
curable freest ne, only half the price of 


that used in the Capitol, and which, though 


not of so fine a grain, 1s quite as strong 
and capable of resisting the weather. On 
account of the conditions at the water 
front it was necessary to make a large 


quantity of ground, and an important 


fcature of the early work was the con- 


wharf Slips 

















FIG. 4. PARADE GROUND 


ld wooden 


frigates, and note its gradual decline as a 


shipbuilding plant, and the growing impor 
tance of ordnance construction until at the 


present time this ome pre- 


eminently a gun factory, the details of 


which will follow 


THE EARLY BEGINNING OF THE NAVY YARD 
AT WASHINGTON 
The Washington navy yard dates back 


THEAST 


LOOKING SOl 


frigates, a derrick crane 


handling masts, guns, eic., a canal to 


interior of the yard, timber 


for 
into the 
sail lofts and shops for the various 
the 
among other features 
in his outline 


lead 
sheds, 


“artificers oncerned in building of 


woode n ships 


} were 


of the design. Mr. Latrobe 


says: “In the center of the upper part of 
the yard I propose that the first officer of 
the yard shall reside, as does the com- 








nder of the King 
1 the intendant rie 
| j ; p P th ( 
é were ils d d 
( 1ENCEMI F THI i} 
is plan was approy he se 
( he navy and was gradua 
ecuted, with some interruptions and modi 
1101 lhe superintendent of the yard 
Captain Thomas Tingey, of Kingston 
I, who w appointed January 22 
Ror In 1804 he was given the title 
commandant Chis officer took a close 
terest in the building up of the navy 
vard and the direction of the work dont 
there, and he left behind him, with refer 
ence to these matters and covering many 


years, a voluminous all 


correspondence 


his own handwriting—how different 
those times were from the present type- 
writer age! 
A CHANGE OF POLICY—A NAVAL MILITIA IN 
STEAD OF A NAVY 


Upon the election of Thomas Jefferson 
to the Presidency, March 4, 1801, the pol 
of to 


the 


Icy Congress became 


ally 
rather 


gradu 


and permanently abolish 


to 


navy, 
establish it 


Mr 


unnecessary 


than permanently 


Jefferson's 


and increase it, theory 
and that a 
powerful navy is a continual challenge to 


Wat 


being that war is 
Hence Congress passed a “Peace 
Act,” the 


naval personnel to nine captains, 36 lieu 


l’stablishment which reduced 
tenants and 150 midshipmen, and provided 
for a reduction of the navy, by sale of the 
vessels, to a fleet of 13 


be 


lor some years thereafter several frigates 


frigates, only six 


of which should kept in commission 


were lying in ordinary at the Washing 
ton navy yard 

During 1805 the navy yard sent sup 
plic to the Mediterranean squadron, 
which was maintained for the protection 
ef tl United States commerce against 
the freebooters and pirates of the Bar 
bar States 


Instead of a navy, Mr 


\ 
Was 


Jefferson's plan 
to have a system of gunboat defens¢ 
be 
kept housed in sheds or drydocks in time 
ot peace be 
manned and officered by volunteer seamen 


Har- 


for harbors and coasts, the gunboats to 


and in war thev were to 


or militia from the towns attacked 


bors were to be protected by a sort of 
flying artillery, carried to the points wher 
needed, no permanent fortifications being 
required according to this schem« 
RUILDING GUNBOATS IN THE EAR AYS 
\ccordingly, in 1805, Congress appropri 
ated $250,000 to build gunboats, not over 
in number, “for the better protection 
of the harbors, coasts and commerce of 
the United States,” and by the beginning 


of 1806 three gunboats had been built at 

Washington vy vard at a st of 
from $10,000 to $15,000 each However 
in spite of this policy, an appropriation of 


$660,000 was obtained in 1805 for the 


building of ships 


AME 


ity in 


and fitting 


nishing ot 

to vario 
In rd 

feom 1 


submar 
but 


able to ac 


ine 


yard, 


possible that 


supp rted 
might hav 
possess iT 


important 


his time on th Wa 
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e enumerated 


shington 


vas a ce f much actiy 


mstruction of ships, repairmg 
ip of the old ships, and fur 
supplies and ammunition 


gulls, 


5 points 


Robert [ulton ge authority 

etary of th lavy t tes t 
torpedo invention at the navy 
for lack of funds he was no 
‘complish anything. It is quite 


had the steamboat man been 
the United States 
date, the 


of a torpedo system, with very 


n his efforts, 


e, at this early been 


results. 


Up to the destruction of the navy yard 


January 17, 1907 
there Was a g at scarcity ol! ival fh 
ers at the navy yal ] Cher was also a 
prising neglect to put the yard in any 
ort of condition of defense, spite of 
the British ships being present in the 


1 


Chesapeake bay, steadily engaged in pil- 


ve, burning and killing; this indifference 
even we so far as to cause to be voted 
down a Congressional resolution to make 


ions for a successful detense ol! 


preparat 
the capital of the nation, with the result 
Ross and Rear- 
thousand 


that the British General 
Admiral 


) cavalry ’ 


Cockburn, with a few 


men, n and very light artillery, 
had no 
the city on August 24, 1814, and burning 
the Capitol and other public buildings. By 
order of the secretary of the navy, as soon 
as it was seen that the situation was hope- 
less, Captain Tingey applied the match to 
the buildings in the yard and the ship- 
ping, just about the same time that the 


lifficulty in taking possession of 























BRIG,” WAITING ROOM AND TELEPHONI 


EXCHANGI 


5. NEW BUILDING FOR FIRE STATION 
by fire in 1814, there were experimental 
efforts made to manufacture within the 
vard not only armament, but every piece 


of nant 


of-wat 


ical mechanism required by a man 


for instance, pistols for the ships, 


and mathematical instruments 


The names of some of the vessels which 
were overhauled in the years 1811 and 
1812 are familiar to readers of United 
States history: thus we have the brigs 

id “Hornet,” the schooner “E 


“Vixen” an 


terprist 
“Cong + 
t and 
Mr. Teff 
| i 
NX] 
fa 
HE » 
] Wi 


son's pet g oats ling 
nts ! d I 
+ ‘ ly pr tiv 
YARD COMES ) GRIEF IN HE 
WAR OF 1812 
w Great Brita vas d 
S rNy " ’ + 


the Capitol, the 
the “president’s palace”—as the 
] 


British were burning 


Treasury, 
British general called it in his report—and 
Tingey 
made his escape in a boat, and the enemy 


other public properties; Captain 


shortly after occupied the yard and fin- 
This 


easy invasion and destructive indignity to 


ished things up to their satisfaction 


our national capital, which might have 


been avoided by proper preparations and 


good management, and which caused great 


public humiliation and chagrin, was a con 


f 
I 


on which the 


of 


trast to the recept citizens O 


the neighbor Baltimore gave to 
thy 


ve 


ng c 


ty 


] 
invader’rs, 


resulting in their repulse by 
ral Ross 
“Battle of 


th Point,’ several miles from Balti- 


lunteers and the killing of Gene 
n September 12, 1814, at the 


N 


nore, which event is commemorated by 2 
nonument in the “Monumental City,” and 
is still celebrated there by an annual mu 

pal holida | naval attack on Bal 








en 


| y 


Cri 


ing 


priation for the purpose, 
building the navy yard began 


ings were erected, and the construction of 





fr 
resu 








incis 


ts of this sam 


ywninshield 1 
succeed William Jones, and in the foll 


pre 


; , 
ir-Spangled Banner, V 
. . -plehrat a 
Key, ate ceiedrat¢ l 1 


€ campaign 


f “The Sti 


>cott 


ANOTHER START 


n the latter part of the year 1814, 
ident Madison appointed Benjamin N 


secret 
w- 
year, Congress having made an appro- 
the work of re 
New build 


rHE 
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At the beginning the Washingtor 


was designed 
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nd N; Agent,” t Capt 
wey held at the tir ' th 
tte mee however \ glad 
b re ve ] of ( mm | 1 s 
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FIG. 0 


igates, schooners, and other craft was 
med. During the ensuing years, im 
vements were steadily made at th 


besides various shops, sheds, storé 


there 


houses, dwellings, etc were 
brick wall around the land sides of the 
vard, wharves, building slips, and an in 
clined plane with a house over it 
At the first session of Congress in 1824 
bill was passed arranging the navy yards 
nto classe s, and the n: VV \ ird at Was! 
ngton was named in the first class 


On February 23, 1829, the nav rd 
st its able and conscientious command 
nt, Captain Tingey, who died the 78 
ear of his age, | ng served t 


THE 
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74 
was giver. letters to the officers of the 
Mediterranean squadron to allow him to 
spend the time with his family in those 
waters 

The navy yard was then successively 
commanded for short periods by the fol- 
lowing officers, the latter two of whom 
died there: Captain John Gallagher, 
Captain Daniel T. Patterson, Captain 


Thos. Holdup Stevens At this period 
steam navigation was receiving much at- 
tention from the navy department, and 
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the strength of these cables, analyses of 
coals from the United States and England 
on account of the promised importance of 
motive-power for ships; 
recommendation for the building of a 
permanent iron foundry in place of the 
improvised affair had fomerly 
served; the blowing up of an old hull by 
a submarine invention of Samuel Colt, 
renowned for his pistols, and the building 


steam aS a 


which 


of small iron steamers. 


In 1846, Captain Aulick was succeeded 











FIG, 7 


BIRD’S-r YE VIEW FROM MARINE QUARTERS, LOOKING SOUTHWEST; POTOMAC RIVER 


IN BACKGROUND 


one of Captain Stevens’ earliest leiters to 
the 
midshipmen to be detailed to the station 


department was a request for three 


in order to improve themselves in steam 
engineering. 

In 1840, $20,000 were appropriated for 
improvements and repairs. In 1841, Cap- 
tain Beverly Kennon was appointed com- 
mandant. This officer also was an advo- 
cate of having a large number of mid 
shipmen at the yard, principally on ac 
count of the excellent opportunity for the 
study of steam navigation and “enginery,” 
and his request was acceded to 
BUREAU SYSTEM 


ESTABLISHMENT OF THE 


IN 1842 
yard affairs were 


Prior to 1842, navy 


conducted by the navy commissioners, 
with the secretary at the head. At that 
date the bureau system was established 


There were criginally five bureaus—yards 


and docks, construction, equipment and 
repair, provisions and clothing, medicine 
and surgery, and ordnance and hydro 
graphy. 


In 1843, Captain Kennon was detached 
from the command of the navy yard to 
take and 
he was succeeded by Captain J. H. Aulick. 


another important assignment, 


THE COMING OF THE AGE OF STEAM 
AND IRON 
We find the hand of modern science 


making its appearance, as instanced by 
numerous rigorous experiments on iron 
for chain cables, processes for improving 


January 17, 1907. 


MECHANICS EARNED 1848 
For the year ending July 1, 1848, the 
cost of labor at the yard for building, re- 
pairing and equipping vessels, etc., was 
$90,451.73. An engineer and machinist 
received $1800 a year, a master tank and 
camboose maker $1250, a master chain 
and anchor maker $1250. Among the 
estimates for 1849, we find machinery for 
making ordnance stores, including: a boring 
mill, and a “large turning and planing 
lathe,” whatever that might have been. 
In 1850, a permanent stone wall, to re- 
place the wooden wharves which had be- 
come rotten and unsafe, was commenced. 


SOMETHING IN 


AT THE MIDDLE OF THE NINETEENTH CEN- 
TURY, ORDNANCE WAS AN IMPORTANT 
PRODUCT AT WASHINGTON 

The secretary of the navy in 1850, re- 
ferring to the Washington navy yard, 
stated that it was carrying on a highly 
important manufactory of ordnance and 
ordnance stores, of anchors, chain cables, 
steam engines, and other fabrics of iron, 
and a building was then in progress in 
which to erect machinery for rolling cop- 
per, an establishment long wanted, as 
well on the score of economy as to fur- 
nish a better quality of rolled copper for 
sheathing vessels than could. be obtained 
in the market. 

A DISTINGUISHED ORDNANCE OFFICER 

BUILDS UP THAT DEPARTMENT AND 
ALSO HIS OWN REPUTATION 


The ordnance department, under Lieu- 
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in the command of the yard by Captain 
W. Bradford Shubrick, but, in the 
wished to take some part in 


same 


year, as he 


the Mexican War, he was appointed 
commodore of the Pacifte squadron. In 
September, Captain Chas. S. McCauley 
was appointed to the command of the 


navy yard 
In this 
converted 


timber-shed was 


No. I! 


iron 


year 


into an foundry, new 
forges for chain cables and five large an- 
chor forges, and a large trip hammer, and 


other improvements were effected. 


GUN-CARRIAGE SHOP 


QUADRANGLE 


tenant John A. Dahlgren, had at this time 
grown greatly in activity and importance. 
Improved brass howitzers to be used as 
boat or field guns were being made, also 
shells, fuses, primes, gun sights, etc., and 
experiments were made to obtain accurate 
information about the ranges, etc., of the 
guns in use 

The stone wharf was completed, rail 
way and copper-rolling mill built, ord- 
nance building, “slide lathes” in machine 
shop, and other improvements effected. 


The gun-carriage shop, ordnance building 
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and marine railway were under way in 
1854. The boiler and entire machinery 
for the built at the 


navy yard. 


“Minnesota” were 


Lieutenant Dahlgren, who had been in 
1847 ordered to ordnance and equipment 
the yard, showed 


duty at great 


natural aptitude 


navy 
for this department of 
military science, and in a few years be- 


came an authority on the subject. The 
principal street in the navy yard very 
appropriately bears his name. 
FREAK INVENTIONS EXAMINED 
Many inventions were examined and 


experimented with at the yard to deter- 
mine the feasibility of their use in the 


navy. “A liquid fire” and “a shot-proof 
steamship” were among those presented 
in 1847. The board of examiners very de 


cidedly turned down the former; it does 
not appear what they reported as regards 
the latter. It would be a bold 
who make broad 
our age of increasing weights and veloci 
\s early as 1849 Lieu- 


inventor 


would such a claim in 
ties of pre yjectiles. 
tenant C. G 
rapid 
motor power.” 


Page had a scheme for 


locomotion by “electric magnetic 

In the next few years the yard changed 
commandants several times—Captain Hen- 
ry E. Ballard, Captain Morgan, Captain 
Hiram Paulding, Captain French Forrest, 
Captain E. A. F. Lavallette, Captain John 
Rudd, and finally, in 1859, Captain Frank- 
lin Buchanan occupying the position. Dur- 
ing this period there was done consider- 
able experimenting with ordnance and 
projectiles. ’ 
THE 


PRESAGE OF WAR 


In 1861, in consequence of rumors of 
an intended seizure of the navy yard by 
a mob in order to obtain arms and ammu- 
the 


secret 


nition to inauguration of 
Abraham 
were made to defend the yard, and, in 
issued 


for de- 


prevent 


Lincoln, preparations 


February, Commandant Buchanan 


an order setting forth a scheme 


fense, which, however, fortunately was 


not required. But, although Captain Bu- 
chanan was ready to thus defend his com- 
mand against a mob, his sympathies were 


with the Southern States, and upon being 


ordered to equip several vessels for war 
service, he resigned his commission and 
cast his fortune with the Confederates. 


Practically all the officers of Southern 


birth attached to the yard did the same 
thing. 
THE DEPARTMENT OF ORDNANCE COMING TO 


THE FRONT 
At this time the Washington navy yard 
was the only one prepared to complete a 
marine engine. Nevertheless the 
able tendency of this yard to become an 


inevit 


ordnance yard is shown as early as this, 
when, in 1860, although the 
amounts of time and money for labor in 


18590 and 
other departmeits in this yard were less 
than that of the smallest of our other navy 
yards, in the ordnance department of the 
the number of 


Washington navy yard 
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days of labor and the cost thereof were 
both more than that of all the other yards 
combined 

THE NAVY YARD DURING THE CIVIL WAR 
the resignation of 


hn A 


Immediately after 


Captain Buchanan, Commander J 


Dahlgren was appointed to the temporary 
command of the navy yard, and a few 
months later. he having won the confi 


dence of the secretary, of the President, 


1f Congress, the latter body passed a 


making Commander Dahl- 


rank of cap 


and 
special act 


gren, although he lacked the 


tain, eligible as permanent commandant 
of the vard The Civil War hav ng now 
started, and in view especially of the lo 


cation of Washington between the States 
Cy 


of Maryland and Virginia, which States 
were permeated with sympathy for the 
Southern Confederacy, this position was 


of great responsibility and much diffi 


culty. <A flotilla was placed on the Po- 
commandant of the Wash 


one 


tomac, and the 


ington navy yard, besides the administra 
duties immediately r 


tive and technical 


lating to the navy yard itself, practical! 
became the “adjutant-general” of the navy 
department and the medium of commun 
ication between the navy department and 
the army and navy operating upon the Po 


tomac and its shores This was then a 


much more difficult duty than it would be 

now in these days of wireless telegraphy 
In June, 1861, an oath 

the United States was administered to the 


of allegiance t 


employees of the yard, 37 of whom were 
dismissed for refusing to take the oath 
The yard at this time was occupied and 


guarded by a battalion of troops 


COMMANDER DAHLGREN HANDICAPPED BY 


LACK OF MACHINERY, ET‘ 


from one of 


[he 
Commander Dahlgren’s | 


following extract 
tters to the de 
partment gives a good idea of the condi- 
tions prevailing 


“At this period the number of 


non that this department can supply is 
about two rifled bronze guns per week, 
which is by no means what it should be or 
what can be attained. But this includes 
the two carriages (for field and _ boat) 
which require even more work than the 
gun, and the full supply of ammunition, 
equal together to five guns per week 

(As soon as the work on the ‘Pen 


le? , . 
sacola’ is completed” (this ship 
} |}. ‘ 

being supplied with new boilers and steam 
“I shall be able to 


apply the machinery of the engineer de 


apparatus at this yard), 


partment to ordnance, and see no reason 
then why the product should not be one 
gun per day, or 300 per year. I acknowl 
edge the shortcomings of this depart 
ment, but, in justice to myself, must sav 
that they are not attributable to myself, 
but to the miserable short-sighted policy 
that has been permitted to control the 
navy ordnance for more than ten years 


ind has overridden me in 


tions I have submitted 
“Some of these have been absolutely 


“J 
ww 


ignored and rejected, such as experiments 


on armor for ships in 1852; riffed cannon 


in 1856. Others have been curtailed o1 
crippled so that their usefulness has been 


| his 


system of 


but leveloped was sig 


the 


partially 


nally the case with arma 


ment that I proposed for our heavy frig 


ates which was mutilated in the most in 
judicious manner, essentially reducing the 


power of the batteries. So with the ex 


pen liture of $100,000 for small arms 


} 


back 


even 


“In this department as 


turned my 


soon as my 


Was arrangements were 


when I went to 


of the bu 


reversed Thus 


h,’ the ch « f 


{ » 
entirely 


in the ‘Plymout 


Sta 

reau countermanded the making of a large 
gun lathe upon which the finish of certain 
rrdnance depended. So that even in this 
matter of detail I was powerless, save 
what was derived from the bureau. I am 


entirely discouraged by this constant diffi 


culty, which has only taken different 
forms under different chiefs, without los- 
ing force or direction.” 
rHE WAR MADE BUSY TIMES AT WASH 
INGTON 
The defense of the yard was not neg 


lected this time, as in the war with Great 


Britain. A naval battery was installed and 
manned by a force of seamen and marines 
The Chesapeake bay flotilla brought to the 
yard various vessels 


The navy yard was kept very busy 


navy which it 
tured 
equipping ships and providing war mate- 
Act of 
hours of labor in the 
in the 


cap 


rial. In 1862, in consequence of 


Congress setting the 


1 


navy yards to be the same as those 


nearest private ship-yards, the hours in 


the Washington yard were made the same 


as those in Baltimore, namely, ten hours 


per day 


In 1862 three more bureaus were added 


to the department, viz., steam engineering, 


equipment and recruiting, and navigation 


Commandant Dahlgren was at this time 


very insistent in his rec ymmendations for 


appropriations for increasing the facilities 


of the ordnance foundry, especially in view 
of the increasing demand for heavy ord 
nance which could be used against iron- 
‘lad vessels 
PREPARATIONS FOR DEFENSE AGAINST THE 
ANTAGONIST OF ERICSSON’S “MONITOR” 
Students of naval engineering, and in 
fact a ngineers and mechanics, find 
great interest in the origin of the monitor 


war vessel, the story of which is 
linked 


best by its or ginal 


This old United States frigate, which the 


type f 


inseparably with the vessel known 


name of “Merrimac.” 
Confederates had rescued from the wreck 
of destruction at Gosport navy yard, re- 


named “Virginia,” and so armored as to 
make her invulnerable against any batter 
ies of our navy then afloat, was exciting 
Atlantic 


commandant of the Washing 


a panic of fear along our entire 


coast, The 
ton navy yard made preparations to de- 


>» 


fend the Potomac against this new terror 


by erecting a battery (including an II- 








1 1 . 
nking in 


led with stone 


iI the channel a 


t of canal-boats loa 


United States Government endeav- 


red at this time to obtain from the va- 
rious iron manufacturers of the coun 
pecimen iron armor plates, in order to 


the Washington 


esistance to shot, but these people were 


st at navy yard their 


vessels 


making plating for the 
Captain Ericsson’s direc 


‘oo busy 


uuilding under 


tions, and no plates could be obtained. We 
presume they obtained some later on, how- 
ever. 

THE MECHANIC AS A FIGHTING MAN 


the mechanic’s is usually considered a 
peaceful art; however, the employees in 
the yard at this time got, in a manner, 
some taste of war, inasmuch as some of 
them had at times to go out on some ex 
peditions in the service of the Govern- 
ment. For instance, in 1862 such an ex- 
pedition went to Harper's Ferry along 
with several howitzers, gun carriages and 
One of the employees in the 
yard was dismissed because he didn’t want 
to fight on either side, though whether he 
objected to fighting in general, or couldn’t 
decide upon which side he ought to fight, 


ammunition, 


does not appear 





Report in Favor of a Floating 
Machine Shop for the Navy 


As our readers may remember, we gave 
in 1898 a good description with illustra 
tions of the navy's floating machine shop 

Vulcan,” 


SO7 
4 


< 


page 609, Vol. 21; and at pag 


in the same volume some account of 
itself useful during 
We note that 
the chief of 
U. S. N., calls 


attention to the desirability of equipping 


this vessel mad 
the Spanish 


how 
\merican wat 


n his recent annual report, 


the Bureau of Ordnance. 


an auxiliary vessel for machine 


use aS a 
shop and store vessel with the fleet, which 
I 


"" ae ; 
would be particularly desirable in view « 


what now seems to be the policy of the 


Department—fleet cruising instead of in 
dependent service for the larger vessels 
Mason that 


vessel numerous minor repairs and modi 


Admiral States on such a 
fications in ordnance, as well as in other 
departments, beyond the capacity of the 
machine shops of the vessels themselves. 
could be made at once, instead of having 
to send the vessel to a repair yard or wait 
until a favorable opportunity for the ab 
In ad 
could 


sence of the vessel from the fleet 


dition, this auxiliary vessel well 
carry a full supply of stores and spare 
parts of allekinds, thereby allowing a very 
the 


stores, spare parts, and material ordinarily 


material reduction in amount. of 


carried on board each ship, and increasing 
space and decreasing weights which could 
well be used for additional coal or am 
munition supply. 


\ kilowatt-hour of electricity will pump 
ne hundred gallons of water to a hight 


f twenty-five feet 
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ECHOES FROM THE OIL COUNTRY 





High-pressure Gas Engines—Good Machinery that it Pays to Have Idle 





. BY W. OSBORNE 


ever 


No other power developer has 


had the wide distribution and universal 
ise that has fallen to the gas engine 
n its earliest form. The time of its in 
vention is in doubt. Not considering th 
‘laims of the Chinese, they were certainly 
used in the fourteenth century. Toda) 
they can be found in every part of the 


world, and are known <nd used by savages 
who do not use very much else of civ!liza- 
tion. 

While many of the details of these early 
engines have been changed, the general 
construction has been changed so little 
that no matter to what period one belongs 
it is mistaken for anything else 

* when It has always been the prac- 
tice to have the producer plant for making 


never 


seen 


the gas permanently attached as part of 
the engine. 

A relative of mine who is 
erally known as Uncle Sam has some very 
nice machines of this and along 
with quite a number of his nephews, and 
some of his nieces, I had the pleasure 


quite gen- 


class, 


of looking over part of them at one of 


his residences. While some of the types 
of these engines are very common (in 
fact I own and have experimented with 
several of the types myself), yet these 


are very large and finely constructed and 


cared for, and are worth gomg a long 
vay to see 
RANGE OF SIZES 

I might say in passing that very many 
sizes of these engines are made ] under- 
stand that the sizes have ranged from 
7/32 ingh to 30 inches for the bore, 
ind that the stroke has been all the way 
from 6 to 50 times the bore, although | 
am not sure that these sizes at all rep 
resent the extremes either of the bores 
or of the strokes. 

These engines are never used to run 


constantly, and while the piston velocities 


are very high, the number of strokes pos- 
sible in a given time is not 
THE STARTING PKOBLEM SOLVED 
In certainty of starting, these engines 
leave very little to be desired, the main 
efforts of designe rs being directed to get 


ting higher piston speeds, more perfect 
ter num 


alinement, reduced weight, a greater m 


ber of strokes in a given time, greater 
ease in handling, etc 
While the use of these engines is so 


universal, the starting of them is always 


with some danger, and 


attended 
Sam has a body of men especial] 
to handle his, so that they may not do any 


In our 


number of these men were at 


injurv to his friends 


see that visitors were kept out of harm's 


way, and while the behavior of such ot 
these gas engines as were started for our 
instruction may have been somewhat dif- 
ferent from what we desire in our shop 
engine, yet it was according to the best 
practice in the lines on which the vari- 
ous types were built. 

Four of these which might be called 
verticals, or inclined angulars, or some 
such name if they did not have a bet- 
ter one, were started at once. 

EXHAUST PRESSURE AND PISTON SPEED 

The noise of the exhaust was terrific, 
and the pistons went sailing away at a 
great rate. Two of them I could see 
very plainly until they passed out of sight. 
Others of the group said that they could 
see another one, not far from these two, 
which seemed to be quite close together. 

I do not know what the piston speed 
of these engines is, but on some of the 
others it ranges between 2000 and 3000 
feet per second. The on an en- 
gine of 12-inch bore weighs about 1000 


pounds, while one for the 16-inch engine 


piston 


weighs 2400 pounds As it requires a 
new piston for every stroke of the en- 
gine, and as the pistons are made of a 
high grade of steel, we could not ex 
pect the larger engines to make many 
strokes for us to admire 


There is one device in use that shows 
high mechanical and commercial insight. 
ge gas 


» perforate plates 


| purpos¢ of these lat 


able te 


he main 
engines is to be 
These plates are 
them’ often 
perforated, 
desire 
vicinity 


thicknesses 
the 


rious 


f Va 


movable and owners of 


do not want to have them 


and, 


to keep them in the 


while they may very much 


immedrate 
not 


machines, they do 


pistons come in contact 


punching 
the 


of the 


want to have 


with them. It can thus be seen that the 
men who run the gas engines have to 
have practice in so directing the open 


end of the cylinder and in gaging the 
proper moment of starting as to counter- 
efforts of the parties with the 
efforts directed to 


act the 


as those are 


plates, 
the pistons wasted. 


getting 


BUSHED CYLINDERS 


get this practice without the very 

great expense that would attend the use 
full-sized pistons and the amount of 
fuel necessary to supply the gas used 
for the explosion, a small cylinder is 


mounted in the center of the large one 
Care is taken that the center lines are 

same for both of the cylinders, and 
that the center lines of travel will be 
the same for each piston after it has left 
the cylinder. By this arrangement the 
practising may be done with the smaller 
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skill be 
with the larger on 
and o! 


and the sam 
don 


eylinde acquired a 
though 


Che work of handling the engine, 


were 


placing it in the position in which it 1 


to do its work is the same in either cas 
ilthough the men do not have to handle 
the heavier piston in the practice work 
When it is understood that the material 
to be operated on is often several miles 
away and in motion, it can at once be 
understood that the action of the large 
and of the small cylinder must be very 
closely alike. It can also be seen that 
the pistons for either must be very 
closely alike, and the quanity of the gas- 


producing material and its quality be kept 
uniform, and be so that it will 
riot deteriorate with 
known with certainty when a job of work 
will be on hand for them, and so they 
are kept in constant readiness 

costly in 


made 


age. It is never 


These engines are very first 
price, and even more so in their founda- 
tions and in the operatives who are kept 
constantly on hand; but’in spite of the 
expense of keeping them in readiness for 
instant having operatives 
trained up to the very highest point of 
skill, no one really desires to see them. 
put at the regular work that they were 


use and the 


made to do. They are one class of ma- 


chine that is better without being kept 
busy. It is better to have them get out 
of style and be thrown into the scrap 


pile than it is to have them worn out 
LIMITED TESTING 

In some types of gas engines, it is nec- 
essary that the new ones be given rigid 
tests before 
from the works to the final user. 
ing through these tests, each engine has 
to make many strokes, nearly always 
many thousands, and sometimes tens of 
thousands. With this 
gine, before one of the larger sized ones 
is placed for permanent use, it must have 
made five strokes; and before a new typ: 


being allowed to go away 


In go- 


style of gas en- 


is accepted as having merit, one of the 


must have made strokes with 
Che initial 
high I do not 


is, but think that 40,000 pounds to the 


type 
safety 


500 


pressures are vers 


know what the range 


square inch is at present considered too 
low for the best practice 

[There are many people in the world 
who think that the world would have 
been a better place than it is now it 


gas engines of this type had never beet 


known However that may be, it cat 


not be doubted that millions of them hav 


been made, and it is hard to find a mat 


or boy anywhere in the civilized world 
least one of then 


think of 


who does not own at 


Some people do not pistols, re 


volvers, guns, cannon, mortars, howitzers 
and all the rest of such machinery as be 
ing gas engines, even after havu ge seel 
the newspapers mention them as “et 


gines of destruction,” “death-dealing 


gines of war,” etc., while they are i 


some ways at the head of all the classes 
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I WER OF H t IN 
l i made son Cal la 
power of one of these gas engines 
I2-inchn ore, a 1000-pound piston, and i 


: , 
feet a second It 


speed of 3000 


ny figuring is correct, which I have rea 
son to believe it is not, that engine would 
exert 2700 horse-power if kept in conti 


stroke 


inobstructed 


uous operation making a every 


yo seconds, and the greatest 
} 


travel of the piston during that inter 


of time would be 140,000 feet, or some 
thing over 26% miles \s the piston 
speed at the early part of the strok 
1S 3000 feet and it takes 93 seconds to 
go the 26 miles, it can be seen that th 
motion is not uniform. For the work it 


is kept in readiness to do, that is not a 
very serious objection. If anyone should, 
after reading this, be tempted to use such 
a gas engine for generating electricity or 
other work, | 
advise him to first invent and test 


doing commercial would 
some 
simple form of governor; and he should 


remember that 2 per cent. is now talked 
as being a fair range of variation for ga 
engines of less energetic type 

Che high initial pressure obtained and 


the necessity of keeping down the weight 


make it necessary to use the very best of 
material, and the mechanical engineet 
who does the designing has many very 


interesting and intricate conditions to 


meet. If you will take a small hand en 


gine and, pointing it into space, have it 


make a stroke and note the reaction due 


to the action of the piston, you can clear 
ly perceive the jar in your hand and arm, 
and; remembering the old that 
“action and redction are equal and in op 


idage, 


posite directions,” you can, perhaps, form 
some conception of the force that has to 
be overcome in the foundations of one of 
these 12-inch “monsters.” 

PRECAUTIONS IN TESTING 


When one of them is put on the testing 
block ready for testing and everything is 
in readiness for the first. stroke, most peo- 
ple who “know things” 


like to be in i 


concret« 


such ma 
pla \ 


is placed conven 


about 
chines safe 


ble ck of 


huge 


ently in the rear so that everybody who 
has to be there can | ve shelter in ase 
he cylinder is not strong enough to with 
stand the pressure. If observation were 
bsolutely necessary, a camera would be a 
good thing with which to make it 
PECULIARITIES OF CONSTRUCTION 
In looking over the details, it will b 
noticed that the cylinder head is of pe 
uliar onstruction As it has to 
ndled very quickly when work be 
ing done, there is no time to bolt it and 
it is screwed in lo withstand the pre 
sure i very strong screw has to be used, 
but as time is precious, the screw is 
ide that it can be put and only part 
f a turn is needed to tighten it. This 
s accomplished by cutting away part of 
he thread in the cylinder, and in the 
vlinder head. The tightening is done by 


7 

ins ‘ A Q \ 
peculiar packing i t 
by the force of t <plosi 

I cannot go into l of tl t ing 
letails of these« ga engin he na 
cator is used on them and must t 
many things just as it does on other 
stvles and on the steam engines, but | 
have never had any experience with it 
ther« 

While I hope that my Uncle Sam will 


never get enough real work to give his 


numerous gas engines a test for endur 


ance, yet | want him to always have the 
best ones to be found anywhere, for, un 
like the work that the us do, the 
better prepared he is to do an artistic 


the is to 


rest of 


] 


and first-class job less apt he 


get to do it 
Application of the Ward-Leonard 
Multiple-voltage System to 
Fqualize the Load on 
the Line 





he use of a 15-ton fly-wheel to equal 
the main 
power supply, which fly-wheel has no pos 


the 


ize the demands for power on 


itive mechanical connection § with 
is used, is a feat 


the Ward 


Leonard multiple-voltage system of vari 


point where the power 


ure of an application of 
able speed control, at the Zollern II col 
liery in Germany. It was described in a 
paper read before the British Institute ot 
Electrical Engineers 


Che 


driven by 


the 
two direct-current 


hoisting drum of mine 1s 
the 
held strength of which is maintained con 
stant, the which are 


electrically connected to the armature of 


motors, 


and armatures of 


a generator, the electromotive force of 
which may be varied at will by varying 
the field strength Th generator 1s 


driven by a motor taking current from the 
line, and on the shaft is mounted the stee! 


fly-wheel running at a peripheral speed of 


14,000 feet per minute The whole of 
the starting, stopping, speed regulation 
and reversing is done by one. switch 
which operates a resistance placed in the 
shunt-field circuit of the generator of the 
motor-generator set lhe effectiveness of 
the motor-generator set in preventing 


Huctuations is shown by tests from which 


it appears that the tremendous rush ot 


current from the line, which would be or 


dinarily 


required when the winding drum 


is Started, is done away with: and during 
retardation, the energy which would b 


in braking 


instead returned to the motor-generato: 
from the winding motors and is employed 
‘ ; : 
in accelerating the motion of the fly 
1 1 | } 
wheel | he hoisting motors took ISO 
umperes at starting 1 1000 amperes af 


whereas the mot 


moto took from th 


yenerator et 


line 100 amperes while the drum was lx 


ing started, and 450 when it had reached 


T ll speed 
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A Foundry Coke and Sand 
Distributing and Storage 
System 


EDITORIAL CORRESPONDENCE 


The accompanying illustrations show a 
coke distribut 
ing and storage system which is in use at 
the works of the John Bertram & Sons 
Company, of Dundas, Ontario, Canada. 
The half tone, Fig 
ing floor of the foundry on which the bins 
are placed, the photograph having been 
taken, however, before the bins had been 
built, thus showing the arrangement of the 
machinery as it could net be shown were 
the bins in place. The elevator boot ap- 
pears at the extreme right with two spouts 


very convenient and sand 


1, shows the charg 
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Notes and Comments from England 
—Why Workmen Prefer Some 
Shops to Others—Conditions 
in Textile and Other Trades 
—How Correspondence 


and Evening Schools 
are Regarded Abroad 


BY JAMES VOSE 

Your remarks at page 490, Vol. 29, Part 
2, on “Choice of Men Choice of 
Shops,” touch on a subject which is none 
the worse for occasional ventilation, Un- 
doubtedly, the factors of reasonably mod- 
ern sanitary conveniences, light, location, 
decent administrative methods, and stead- 


and 


raeiadh 
Lt Ge ige  R Sa ek 





of which the one in the foreground de- 
livers the coke directly to the bins as in- 
dicated by the small pile on the floor. The 
other or sand spout delivers the sand to 
a conveyer which carries it along hori- 
reached 
Each 


zontally until an 
through which it drops into its bin. 
bin has, of course, such an opening with 
and_ by 


opening 1S 


an appropriate shutter over it 
opening the proper shutter and closing the 
others the sand may be distributed to the 
bins as desired 

shows the arrangement in plan, 
Section, the 
located at aa the 


The plan and cross section show the ar 


Fig 2 


elevation and elevator being 


hh 


and conveyer at 
rangement of the foot of the elevator boot 
and the location of the spur of track by 
which the material is brought to the foun 


dry. Fr. A. oe 


FIG. I. 


receive more con- 


than is some- 


iness of employment 


sideration from workmen 


times imagined. 
WORKMEN DESIRE A SQUARE DEAL 


\t such times as the present workmen 
have some amount of choice, and the con 
which troubled 
uils 
the class of men to be 
left 


cerns have never about 


as regards 
their 


such deti as above, are apt 
found in 
to get ordinary 


Much in 


in workshop com 


shops badly when 


industrial conditions reappear 


the way of deficiencies 
forts and conveniences will be forgiven by 
deal” may always be 


men if a “square 


relied on. Hysterical methods of attempt 
ing to attract men by offering rates dis 
tinctly higher than those generally ruling, 
followed by drastic reductions in number 
working force so 


and remuneration of the 
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soon as slackening down of orders is ex- 
perienced, inspire no respect on the part 
of workmen when, individually or in com 
bination, estimating the acumen of the 
management. 
\ CONTEMPTIBLE FOREMAN 
The incident related in your article has 
its counterpart in this city in the case of a 
comparatively small though scarcely negli- 
gible machine shop. For years the man- 
agers and foremen of other shops in the 
district were familiar with applications for 
employment from men 
boys, either ignominiously “fired” on friv- 


browbeaten and 
olous pretexts or goaded to voluntary re- 
tirement by an foreman, 
who had somehow hypnotized his employ- 


ill-conditioned 


ers into an almost incredible belief in his 
powers of management, Eventually, the 


* 
~ 
: — 
s f 
: 

; 
a. 








COKE AND SAND ELEVATOR AND CONVEYER 


paucity of applications for employment 

from respectable and efficient help became 

so marked that ensued, 

promptly followed by the foreman in ques- 

tion being placed on the unattached list. 
AN UNDESIRABLE REPUTATION 


investigation 


however, become so 


two, in 


mischief had, 
for a 
to induce applications .for employ 


The 
far-re 
order 


aching that week or 


the concern found necessary to 
an advertise 
effect that “Messrs, ————— 


have changed 


ment, 
insert ment in the local news- 
papers to the 

+ 


beg to announce that they 


their foreman.” Though such pronounced 
examples are comparatively rare, it would 
pay many a concern to quietly investigate 
working conditions in their shops when 
the 


unsatisfactory and complaints 


output and profits become gradually 


from cus 


tomers increase. 
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THE MACHINERY SALESMAN 


The papers referred to at page 491, as 
read at the Detroit meeting of the Nation- 
al Supply and Machinery Dealers’ Asso- 
ciation, in which the number 
of salesmen required to effect sales was 
mentioned, suggest to my mind inquiry 
to the present function and handling of 
the He appears 
sometimes to be considered in the light of 
an aggravated specimen of the “non-pro- 
ducer,” 


increasing 
as 


machinery salesman. 


the justification for whose exist- 
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greater refinement in the methods em 
ployed in tool-steel manufacturing plants 
to match the care taken by 


in after 


progressive 


users treatment, is in order. J] 
which it must be 
the 


that the 
] 


have noticed in a works 


admitted turns out, on average, a 


first-class carbon steel selection 
of the stock 


for final melting into 


of carbonized charcoal iron 


ingots was per- 


formed by a patriarchal workman who, by 
only the appearance of the fracture of the 
pieces of stock, decided to which class of 


steel] they should be assigned 















































~ 


circumstances in the textile districts 


where this system is principally in vogue 
WEAVING TRADE 


IN THE 


the 


rHE 
Che 


conditions is that many branches of weav 


RESULT 
reason for prevalence of such 
ing are capable of being performed practi 


cally equally well by either male or female 


labor, and payment for the work is, as 
usual in such cases, probably less than 
would be the case if men only could be 


employed Consequently the combined 


wages of husband and wife are often re 


order to estab 








ence is difficult to establish to the satis- quired for some years in 
faction of some employers. When busi- IMPROVEMENTS UNDER WAY lish the home and make some provision 
ness is brisk it appears almost superfluous Phis plan evidently worked out pretty for a rainy day. One bad result is that 
to employ him. When, and because of the well on the whole, but one wondered if a few lazy scamps are thus in a position 
fact that, business is dull, strong doubts another slightly younger patriarch was to practically compel their wives to act 
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= — —— a! through F-levator 
as the breadwinners, while they them 
- i =“) > I I f I | selves skulk in saloons or at street cor 
(| ra) ners 
iS Sdhd in 5 Bays GREAT DEMAND FOR HELP IN COTTON 
MILLS 
; { ) \t present the services of every pos 
by . 2 
wa - ‘ a sible worker in the cotton branches 
ie: | | | of the textile industry are called for, 
4 I th = Ra - ¥ j $-——>>-—=4 Z#j and harassed managers are, in effect, 
pf i “J Das 2 i i i t I ; : 
J ; begging reformers to stay their hand 
— Cite te Geen for the moment One feature of this 
— ; a a business is that in the weaving trade 
FIG. 2. COKE AND SAND DISTRIBUTING AND CONVEYING SYSTEM men and women are paid at the sam 
rate. As you remark, the advocacy by a 
as to whether financial returns justify his kept in reserve in case of accident to or professor of political economy of the 
° . , + > -10r} ] > ¢ ’ , 
retention are often engendered. superannuation of, the original one, How idea of wives of American workmen 
UTILIZING THE SALESMAN’S TIME TO ever, I am in a position to state definitely whose wages have often been quoted 
that, in quite a number of works over as the world’s high-water mark—need 


ADVANTAGE 

During times like the present the tray 
eling salesman often employs a good shar 
of his time in calming, so far as possible, 
the natural irritability of customers who 
await overdue machines. Might not a por 
tion of such periods be employed by mu- 
tual understanding, in placing on record 
for handy reference all the complaints and 
difficulties met with on his rounds, with 
a view to their rectification or obviation ? 
Such a time is also appropriate for con 
tributing to the data necessitated by the 
of attrac 


catalogs Such 


compilation or revision live, 


tive and well-arranged 
utilization of the experience of travelers 
would often pay quite as well as their 
more usual and immediate activities 

METHODS STEEL PLANTS 


page 


OLD-FASHIONED IN 


The editorial at 520, advocating 


here, earnest attention is being paid to th. 


study of the structure and behavior of 
tool steel under different conditions; and 


the monetary expenditure necessary is un 


grudgingly sanctioned, so that the indus 
try 1s likely to develop still further in 


old environment 


WORKMENS WIVES IN FACTORIES 
Touching on the question, also men 
tioned at page 490, as to whether the 


wives of workmen shall go into factories 


and shops, the subject is much discussed 


in Lancashire in connection with the in 
creased attention being bestowed on the 
infantile death rate The consensus of 


opinion 1s that, as you re mark, the system 
tends to the neglect of home-making du 


ties, though it is really wonderful how 


many comfortable homes exist under the 


ing to supplement the domestic income by 
outside work is discreditable to the science 
of the 
States 


political economy taught in 


as 


CORRESPONDENCE SCHOOLS 


[he anniversary of the founding of the 


International Correspondence Schools 


calls attention to the merits of the plan 
Over here, owing to more easily negoti 
able distances between evening technica! 
or science schools, there is perhaps not 
the same scope as in the States for its 
development, but there appears no reason 
why the correspondence plan should not 
be utilized to a considerable extent by the 
principal technical institutions. I have of 
ten heard the text books of the Inter 


national Schools spoken of appreciatively 
as presenting a well thought out sequence 
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and matter, and what E66 IMPROVED TRANSMISSION DYNAMOMETER* 





\ I M 
ge wl night perhaps be erit BY W. F. DURAND 
cized nnection with the methods of I ; “s : — 
ay nportar t the cnel t ft in of turning moment cither VY spring val 
rawins ttention to the work of these in : , , ‘ 1 
; ; truments and apparatus for the meas ince, by beam scale weighing, or by hy 
is the special emphasis placed 
urement of engineering quantities will) draulic step and pressure gage 
m the increased earning powers of stud : ‘ 
; perhaps serve as an excuse tor bring- 1 and Bare two sprocket wheeis 
ents entering the courses. It is of course ; : ; _ 
ing to the attention of the members of nounted on a frame NX ¥ which is carried 


likely that something in such a direction : 
; the society the form of dynamometer at / by a steel-spring support, after the 
will accrue, but on this side, experience ; ‘ ‘ : : 
which is the subject of the present paper. manner of the well known Emery stee 
gained in actual contact with any given : . . : 
: At different times during the past eight plate knife-edge. This is frictionless, and 
industry carries much more weight than f ‘ e 
, or nine vears the author has had occasion for small movements of the frame the 
inv scholastic success, with those having gees : 
to use a transmission dynamometer in bending stress developed is infinitely small 
decent positions at disposal. It would this 
" connection with certain investigations on in comparison with the other forces in 
perhaps be as well occasionally to im ‘ AN “gyi 

the action of screw propellers. For this play. As shown at S S, semi-circular plates 
press on students that the instruction 


. ; purpose a special form of rope or round- of steel fitted with a slot are carried by 
given is principally valuable as supple 2 e ; ‘ ; 
belt dynamometer was designed and con the frame, either side of which is held 
mentary to their practical work; and 
. structed which rendered excellent service. fast to the standard by a pin, while the 
that influence, personality, administrative s . : : 
. ca Forms of this dynamometer have been de frame oscillates through its permitted 
knowledge, and opportunity are important . : 2 ; : 
si scribed in other engineering publications range of motion of about one-fourth inch 
factors in what is called success : : 7 
This vers nsiderable experience with it a distance of ten inches from the center 


APPRENTICES AND EVENING CLASSES 

lo judge by some advertisements, any 
me, na matter what his present calling 
nay easily be converted into an “electrical 
engineer” at a lucratrve salary. Few po 


tions are gained that way in this coun 





try It must be conceded, though, that N 
the fact of small additions being made by 

few concerns over here to the wages of 
ipprentices that steadily attend evening 
cience classes has more than doubled th 
umber t students in. several English 
owns Chis fact demonstrates that 
parents who were immovable when the 


; 


fits of mental culture only were 





chiefly to be anticipated, will often eaget 
y cooperate with educational authorities 
when cash is to be seen as a direct result 
f study 


Manchester, England 


Is This the Oldest Machinist 
Apprentice ? 








We have heard of machinists who re 





tired from the trade to live on farms 














which they had acquired, but here is a m/ 
case where, if the item be true, these con 
ditions were exactly reversed FIG. I. SIDE ELEVATION OF DYNANOMETER 
Lockport, N. Y., January 3—Becoming 
tired of “sitting around,” George H ne type of service exposed the less satis- of support. This permits perfect freedom 
Cooper, a wealthy retired farmer, 65 ‘actory features of this form of dynamom- of motion within this range, but prevents 
years old, has just begun to learn the ¢ter. and in the endeavor to produce a movement beyond to such an extent as to 
trade of machinist. He savs he doesn't Perfected apparatus based on such experi develop any sensible force within the 
need the money, but he cann ‘t endure be- ence, the design described herein was de-  steel-spring supports 
ng idle—New York Journal loped. See Figs. 1, 2, 3 and 4 he sprockets C and D are similar in 
Mr. Cooper has shown good judgment In general the conditions imposed were form and size to 4 and B and at 
1 selecting an interesting occupation is_tollows mounted on standards attached to the 
among the devotees of which many ama (a) lo reduce internal triction to a base \ll sprockets are mounted on ball 
eurs are enlisted; but we doubt if ther mn bearings in order to reduce friction to the 
re manv who, at his age, would go about (b) fo eliminate belt slp or creep jninimum \round these wheels is led 
aking up the pursu such a thorough ndet vy loads chain, the dimensions being so adjusted 
manner, assuming that the meaning of t] (Xk lo provide an apparatus of maxi- that with the proper length of spring f 
despatch is that he has entered upon ar mum capacity for given weight of ma- bearing at E, the chain throughout its 
ipprenticeship erial, and, therefore, of the maximum di ength will run with the proper amount 
re * nortahilit . ‘ i Y 
SE sco emer ae -o , domieae SO al ee : an for smooth and steady operati n. 
in peeeeeliness cove wit the com . , The similarity between this form otf 
structed of an allov of aluminum and *A paper read at the New York meeting of lynamometer and the Tatham form will 
aieciinnlees the American Society of Mechanical En- 1, readily noted The present type may, 


gineers 
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in effect, be considered as a development Vw,=—r(T,; T's) se of ou wever. it will be 
of the six-equal-wheel form by the elim Hence more satisfactory to calibrate directly by 
¢ " 7 > ’ } , aval 9 > ‘ ‘ 
ination of the two lower wheels and the “ M, > mounting a friction brake on a belt wheel 
substitution of chain for belt drive a 2a cos.* 6 ttached to the delivery shaft and noting 
Che shafts which carry the sprockets and tween rak readings 
Cc and D are extended, carrying pulley an NM, nd tl values of the force F. Such 
= : oe . work per m/ 2n NM 1) , 
wheels at / and G, Fig. 2, and also uni a cos.* 9 . calibration f rse. serve 
versal joint couplings for direct con- Obviously the two tensions 7, on the to. eliminat ill friction between the 
nection to a driver or follower Che points of intake and delivery, or in the 
power can be put in at C, and taken out at . hme \ dvnamometer itself. and will thus serve 
D or vice versa, and on either side of the = i to correctly relate the force records as 
dynamometer as desired. If the power ; 
passes through from C to D, and C turns ~ / 
as indicated by the arrow, it is readily ’ l 
seen that the tight side of the chain \ \ 
will be from H around through /J K L M, j ee . 
, ~ ° r 4 
and the loose side from M, through N P g < . 3 | eit 
SS) jimet: Sliosgonineesbscaniaiascl 
| WY ? Middl 2 | 
q —— ab 
t — 
\S IP +4 P| ae 
at acest b | 
ert tee | @ 
x } +} | 
| P IG. 3 IETAILS OF DYNAMOMETER 
| 1 } 
| right, acting against the two tensions measured by with the actual power de- 
pb a on the left, will determine a moment tend livered 
' F i} tt } | ' ing to depress the end 7 of a lever at In the case of the dynamometer under 
; +} } ; 
iti wal i tached to the frame X Y. If we denote ET present notice the relation in question was 
by A and the force at 7 required to bal- determined by both methods—measure- 
. ance the moment by F we shall have ment and computation, and by experimen- 
M, FA. o1 tal calibration The difference should 
| L ‘ ° 
| aNFrh then be an indication of the amount of 
work per m7, " . : : ; . 
| a cos.* § power a sorbed by the triction of the 
) By careful measurement of the dimen apparatus he tests indicated but slight 
| 
i 
| 
nN h h ] 
E | ; 
} Ho f—4 } 
f | | | 
=“ VU 





Fit 2. END ELEVATION OF DYNAMOMETER 


to O Thus H J and A L will, under 
the higher or driving tension 7;, be equal 
on both sides except for the small friction 
bearing on which B turns 
Likewise, WN and P O will, under the 
same loose or following tension 7.2, be the 


same on both sides except for t 


he friction 





of the ball bearing on which 4 runs 
Disregarding these small frictional re 

sistances, the two tensions 7; will have 

the resultant 27; cos. § directed along the 


line O, L, while the two tensions will 


have the resultant 27: cos. § directed 





along O M The components of thes« 
forces perpendicular to the line O O, will 
be in each case 27, ¢0s.2, § and 27, cos.?6 
a Denoting the distance O, E by a, we have ;, 
; , , ; . FIG. 4. DURAND’S TRANSMISSION DYNAMOMETER 
for the net turnmg moment about E: 
WY, = 2a(T, T,) cos.? 6. sions of the dynamometer the relation be- friction in the chain and bearings, which 
Again denoting by r the pitch-line ra- tween the power transmitted and the might have been expected from the char- 
a 8 Y} Pp i t 


dius of the sprockets, we have for the observed values of N and F can be de- acter of the design and construction 


power taken off at D the turning moment: termined. As in all cases involving the The chief dimensions of the dynamom- 
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eter shown in the figures are as follows: 


lows: 
Diameter of sprocket wheels. ....9 in. 
Diameter of shafts............ ¥% in. 
Size of chain...... .. 3/10 in. wide 
Hight over all..........0.000+. 90 @. 
i t -) e: 
ef eee Ll 


The capacity of the dynamometer as 
constructed was intended to run to some 
5 or 6 horse-power. Certain experiments 
requiring somewhat more power presented 
themselves, however, and the dynamom 
eter was successfully used up to about 
12 horse-power; but this is more than 
was intended and is beyond the proper 
limit for sprockets, chain, and bearings 
of these dimensions. 

In terms of revolutions no trouble was 
experienced in running the dynamometer 
up to 800 or goo revolutions per minute, 
speeds which difficulty be 
realized with a rope- or belt-driven dyna- 


would with 


mometer 





Foreign Markets for American 
Machinery—Oil Engines 
Abroad 


It would be well for American makers 
of oil engines to pay attention to the Aus- 
tralian market, where considerable oppor- 
tunities for trade are opening up. Hither- 
to oil engines have not been very exten- 
sively used throughout the Common- 
wealth. 

STEAM ENGINES 


GAS AND 


The comparative cheapness of coal in 
some localities has led to the popularity 
of the gas engine. But the bulk of the 
coal supply is obtained from New South 
Wales, and it is of course cheaper near 
the mining districts than in towns far dis- 
tant. This led to the iimitation of 
the use of gas engines, while the demand 
for steam engines, both portable and fixed, 
has steadily increased, timber being gen- 
erally employed as fuel in localities where 
Of late years, however, this 


has 


coal is dear 
supply has shown a rather alarming deple- 
tion and consequently increased attention 
has been given to oil engines as a substi- 
tute for steam and gas engines. 
PROGRESS OF THE OIL ENGINE 

Two causes have operated to keep the 
oil engine in the background. First, 
faulty construction, and secondly, the in- 
ferior quality of the oil available. Lat- 
terly, however, great improvements have 
been made in the production of oi] for 
the Australian market, and at the same 
time the price has been lowered to such an 
extent that in many places it is consider- 
ably cheaper than coal or timber. At the 
last show held by the Royal Agricultural 
Society in Sidney, N. S. W., the largest 
of its kind in the Commonwealth, it was 
certainly significant that oil had replaced 
steam and gas to a greater extent than 
On any previous occasion. 
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OIL ENGINES AT AN EXPOSITION 


All the oil engines there shown were 
either of British or Australian make. It 
was also noticeable that although several 
of the engines could be worked with crude 
petroleum, this was not generally regarded 
as a recommendation. A good part of the 
machinery in the motion section of the 
exposition was worked by oil, the smooth- 
ness of the running and the comparative 
absence of noise being a marked feature 
of the display. At several of the stands, 


displays of sheep-shearing with machinery, 


worked by oil power were given, and it 
is stated that this was followed by quite 
extensive orders from the pastoral dis- 
tricts. 

ENGINES PREDICTED 


GENERAL USE OF SUCH 


It has been the same in the other States, 
and there is every probability that the 
use of shearing machinery worked by oil 
power will become within the 
next few years. The oil engines are also 
found useful for many other purposes in 
which cheap and efficient motive power is 
required. They have been wsed for pump- 
ing in many cases, and have been found 
more serviceable than mariy of the wind- 
fact that 


general 


mills. It is also a noteworthy 
on several pastoral properties coal is quite 
unobtainable except at a prohibitive cost, 
while the supply of timber, and very fre- 
quently of water, is limited. 
that all the facts point to the greater use 


of the oil engine. 


So we see 


APPLICATION IN THE MINING FIELDS 


This also applies to the mining dis- 
tricts, where oil power is steadily making 
progress, more particularly on small 
claims where steam is found too costly. 
There is a very large field in this direc- 
tion for manufacturers having a knowl- 
edge of mining requirements. Beyond a 
certain limit of power, steam must neces- 
sarily be used; but there are very many 
openings for the oil engine as a substi- 
tute for manual labor, and especially on 
claims which being prospected or 
tested for settlement purposes it is coming 


are 


to the fore. 


OTHER OPPORTUNITIES 


It was pointed out at the Sidney show 
that the work of clearing and preparing 
for cultivation could be largely facilitated 
by the use of oil engines capable of being 
moved from place to place. In the work- 
shop, where only a limited amount of 
power is required, oil has almost com- 
pletely displaced the Common- 
wealth; it is regarded as safer, more un- 
There 


gas in 


der control, and more economical. 
is plenty of room for improvement in 
the oil engine of today, particularly in the 
small types. In large printing and other 
industrial establishments their employment 
as auxiliaries to gas and steam engines is 
steadily increasing, with equally favorable 


results. 
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MARINE APPLICATION 

Nor is their work confined to land pur- 
poses, there being a growing demand for 
small engines for launches and boats; 
while it is stated that oil power is em- 
ployed on over 2000 harbor and river 
boats and launches in the Commonwealth 

From all these facts you will readily see 
that there are really solid grounds for 
believing in the Australian market as a 
buyer of all kinds of oil engines, provided 
that they be so constructed as to be suited 
to the local wants of the people, and of 
thoroughly reliable workmanship and de- 
sign. It will certainly well repay Ameri- 
can makers to study the matter, as it is a 
trade that must eventually assume very 
large proportions. 

POPULARITY OF OIL ENGINES IN INDIA 

In British India also these engines are 
becoming every day more popular, and es- 
pecially in Bengal, not only on account 
of the advantages which the system offers, 
but also owing to the proximity of Bur- 
mah, where the fuel can be readily ob- 
tained. The demand is not only for small 
engines, but also for those exceeding 200 
horse-power. At Madras, the Bucking- 
ham Mills installed a “Diesel” en- 
gine of 225 horse-power which is reported 
by the purchaser to be giving entire satis- 
The gold mines of Nizam will 


have 


faction. 
soon be employing a 200 horse-power en- 
gine, and the Madras Government has 


quite lately placed orders for light engines 
at 160 horse-power each. 
IRRIGATION IN THE HOLY LAND 
In Palestine this type of engine has 
been steadily growing in favor for some 
used for irrigation 
There is no doubt 


years being 
work in the vineyards. 
that it is a form of power destined to 
prominent place, and to be- 
remunerative specialty to the 


past, 


take a 

come a very 

manufacturers securing the trade. 
London, Eng. r. <.. © 


very 





A recent British express locomotive has 
driving axles with concave journals 734 
inches diameter at the center, 9% inches 
diameter at the ends and 12 inches long. 
The concavity amounts to 1% inches or 
34 inch on a side. Concave journals are 
used extensively in Germany and other 
European countries but have never been 
adopted by any railroad in the United 
States. The advantage gained by their use 
is principally due to the shape which pre- 
vents the concentration of the load at a 
sharp fillet, which so often results in the 
fracture of the axle. The convex bearing 
has a tendency to maintain a central ap- 
plication of the load, wears more evenly 
and is not so liable to become overheated 
by excessive pressure at one point. A 
further advantage is the prevention of end 
thrust, with consequent collar wear, which 
is the frequent cause of hot boxes and re- 
quires renewal of bearings before thew 
a proper mileage.—Railway 


have made 


Age. 
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Planing Propellers 





The article by E. R. Plaisted at page 677 
{in which he points out the difference be- 
tween formulas and facts in shop practice) 
appeal to me, for I have found it neces- 
“the track, and cut 
It also tempts me to relate 


sary to leave beaten 
across lots.” 
the latest thing in that line 

The advent of the marine turbine in the 
works where | am employed gave us all 
after the super- 


had taken a 


something of a jar, and 


intendent and the foreman 
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CORRESPONDENCE 





pitch. Our friends on the other side con- 


tent themselves with chipping and filing 
rages, making 


t rt 


the faces of the blades 


thereby an obviously expensive and some- 
what imperfect job of them 
the 


as “rig- 


Having acquired a reputation in 


shop for what is locally known 


ging up,” I one day received an invita- 


tion from the boss to slip over to the pat- 


tern shop and see if there was any way 
to plane the propellers on which the pat- 
Accord 


l found upor nvestl 


ternmakers were then at work 


ingly, ] slipped, an 








PLANING THE 


trip to Europe to obtaim points the crew 
naturally got a little shaking up. The 
methods employed in the Parsons Works 
were, of course, vastly different from our 
down-east Yankee ways, but in one thing 
they still had a little to learn. The 
the 


pro 


pellers used with Parsons marine 


steam turbine are radically different from 
anything we had ever used, being rela 
tively small im diameter, with extremely 
broad blades, and working at very high 
and perfect 


speed, requiring a true fac 





BLADES OF 





\ PROPELLER 


gation that the propellers in question were 
a true screw with the lines of the face at 
right angles to center line of the shaft 
Che that they 


could be permission 


boss was duly informed 


planed, whereupon 


was given to go ahead, and it was up to 


me to make good. Scouring around the 
slotters, I found one with a rotary platen, 
four feet in diameter with 194 worm teeth 
on the circumference, operated by a double 
This borrowed for 


and 


the oc- 
the 


worm was 


asion placed on parallels on 
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planer \ plate to fit the counter 
bore in the hub of the _ propeller 
was fitted to the center of the slot- 


ter platen to hold the propeller in 
This plate had a raised boss in 


twelve-thread 


position 
the center, in 
hole was tapped, and in this a long stud 
turned 
this 


which a 7% 


was screwed with its upper end 


true to center and pointed From 


trans- 
the 


center was 
ferred to a the 
planer platen and this was marked with 


Then 


point as a guide the 


target on rear of 
center punch for future reference 

the pointed stud was removed, and one 
with a thread at the top was substituted 
to take a strap across the hub of the pro- 

for clamping it to the 
When the actual cutting point of 
the 
the 
rail, 
The 


peller rotary 


platen 


the tool is set on the center line of 


work as shown on the target, and 


planer head is firmly locked to the 


the propeller and tool are in position 


vertical feed on the planer was obtained 
threads 


rour 


thread 
operated by a ratchet of 41 


from a single screw, 


t 


to the inch, 


teeth, giving a mean feed of |! 164 of an 


inch. For rotating the propeller a ratchet 
was made with &2 teeth, using three and 
operating a spur wheel of 97 teeth, which 
in turn drove the worm on the rotary 
platen by engaging wheel of 108 teeth, 
keyed to the worm shaft. The rotary feed 
was operated by a double-ended lever se- 
cured to the ratchet, carrying a horizontal 


pin at each end, pro 


to the trave f the 


ecting at rizht angles 
planer and actuated 
i fixed cam secured to an 
9 | 
i 


loo Lo 


by passing over 


angle iron fastened to the guard 


against the liability of the gain or loss of 


i tooth on the ratchet operating the ro 


tary feed (which might easily occur from 
lost motion, or the tendency of the 
ratchet to act as a balance wheel after 


leaving the cam on the quick return of the 


planer) I cut in the face of the disk con 


taining the ratchet radial grooves of V 
section, with a pitch a trifle greater than 
the required number of teeth in the 
ratchet | then fixed to the end of the 
stud, carrying the ratchet and gear a 
stiff spring with a hardened V point, to 
latch in these grooves, thus locking the 
ratchet at each end of the stroke 
The excess pitch of the grooves over 
the teeth served to compensate for lost 


torsion, etc All being in 


teeth 


motion, 


readiness, we proceeded with four 


of vertical feed to plane the propellers 


The accompanying illustration shows the 


finishing cut being taken on the last 
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blade of what I believe to be the first pro 
peller ever planed. 

J. C. TourTILLotrte. 





“# Jig for,Drilling Steam-pump 
Glands 


Being a jig and tool designer | am nat- 


rally interested when I see 


a jig of any 
kind in your columns. The jig submitted 
at page 816, Vol. 29, 


an expensive 


by “Steam Pump” 


strikes me as being 


rart 2 
design for the work it performs. If some 
»f the shops I have struck in this country, 


that use interchangeable methods for every 


i PCL 
D ’ My 4 
c alec alee tien eal A F 
G G 
i 
fa) Dy 
< = 2 ae a 


FIG. I. A JIG FOR PUMP GLANDS 


piece possible, were to idopt designs like 


this, their tool department would be a 


very expensive item. Why do jig design 


ers love to cast jig bodies, when in many 


cases machine-steel stock would be con- 
siderably cheaper, and produce as good, if 
not better, results? The design I should 


turn out for the gland required by your 
contributor would be as shown in Fig. 1 

A isa machine-steel plate with the locat- 
ing peg B riveted to it. B is to be a sliding 
gland. C C are ma- 
chine-steel with a locating 
screw D, and lock nut E, the other with a 
G G are the dril! bush 


fit in the bore of the 
pieces, one 
thumb-screw F 
ings 

Let the job rest on its own base, slip 
the peg in the’ bore, and locate the flange 
against the screw D, fastening the gland 
by screw F. If the rim of the flange <s 
finished, a pin may be substituted for the 
screw D. In this case the pin would be 

If an objection 
the gland on its 


driven in the main plate. 


were raised to resting 
own base, and it was necessary to locate 
by the outside diameter of the gland, Fig 
2 would do the trick 

A is a machine-steel piece gashed out 
to receive the gland flange; B a 
screwed and doweled on the bottom, which 
is taken off after being bored with the body, 
the body bore is milled out and the piece 
C C are machine-steel pieces, 


piece 


B replaced 
one with a locating screw D and lock mit 
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FE, the other with a thumb-screw F. GG 
are the drill bushings. Space 1S allowed 
between the pieces C C and the body A 
to clear the gland flange. Slip the gland 
nto the recess and slide it down into the 


bore Locate it by the flange against 


the screw D, fastening it by the screw F. 


Chese jigs, I think, are not only cheaper, 


but quicker in handling and safer. In Fig. 
1 the only parts requiring careful work 
ire the positions of the peg B and the 


and in Fig. 2 the positions 


bushings G G, 
of the bore and the bushings G G. 
} 


contributs 


yr’s jig is a leaf jig, which, 


it the best of times, are abominations. 


1 


The style of leaf I do not consider at ail 


1 


practical. True, he has provided a center 


ng arrangement, which means finishing 


the boss of the wing nut to fit the recess; 


it drillers who work with are not, 


jigs 
_ } ; + + ly ant ci ¢ 

as a rule, the most intelligent of men, and 

you are likely to run across a man who 

would disregard the recess, You. may say, 

“VW ell, if 


discharge him.” 


a man is fool enough to do that 


Perhaps so, but before 
you catch him he may have scrapped a few 
dozen pieces for you, The chief aim in 
jig design is to make them so that any 
blithering idot may use them and not gu 
wrong 

\ cast-iron location is bad, especially 
a sharp edge is likely to encounter 


airaid the locating bore shown 


when 
it, I am 
would be prety well used up after a short 
period, unless it received very careful 
1S not likely to get. 


Syp, P. 


handling, which a jig 








Cc 
D 
Ps 4 4 \ 
E = F 
G G 
) } 
J i 
7 ] 
Ex | F 
&>)> — 
| 
| 
| 
B | 
FIG, 2. ANOTHER FORM OF JIG FOR PUMP 


GLANDS 


Lost Processes 


In looking through a magazine the other 
day I ran across an article on lost treas- 


ures. It set me to thinking of the things 
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of interest to mechanics, which, if they 


could be rediscovered, would mean dol- 
lars to the lucky man. 

I had been at work several years when 
I ran the 


things, it received but little thought at the 


across first. Like most good 


time. A man had come to a sewing-ma- 
chine factory in a city in Connecticut who 
claimed to be able to temper steel, such 
as they used there, so that it would cut the 
chilled iron found in some of the castings 
Well, he Che tools he tem- 
pered would cut chill and 
time being 


made good. 
through the 
the 
tough enough to stand considerable abuse 


hold their edge, at same 

Up to this point my information came 
from men who were working in the fac- 
Of the following I speak 
from personal experience: I was given a 


tory at the time. 


screw-driver about 3% inch square on the 
shank and 12 or 14 inches long, which had 
I had carried 
it for a couple of years, using it rather 
roughly at times, when I went to work for 


a concern that had started to build a di- 


been tempered by this man. 


rect-connected generator. Things didn't 
go as smoothly as expected and they were 
behind on their orders. On one order in 
particular there was a time limit, with a 
forfeit for over time in the 
for an 8o-kilo- 


of which 


each day 
The order was 
the 


measured about 5 feet across, having ap 


contract 
watt generator, armature 
proximately 50 studs to hold it together 
The studs were threaded on each end in 
the screw machine and were designed to 
screw into the lower ring and from there 
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into the upper one when the core had been 
built up. The rings were tapped together, 
so that the thread in one ring was bound 
to be a continuation of the thread in the 
other. No attention was paid as to how 
the thread started on the lower end of the 
studs. This made it necessary to pick 
over the studs and get them as nearly 
alike as possible, or they wouldn’t go in. 
The men who had built up the core of the 
armature had broken the top ring, so the 
boss of the toolmakers asked three of us 
to stay that night and see if we could get 
it together. We got the new ring in place, 
and about two-thirds of the studs in, when 
our troubles commenced. The studs had 
to go in, so we worked them back and 
forth, until all the screw-drivers on the 
job were broken, with the exception of 
We were so tired by this time that 
The other 


mine. 
we used but little judgment. 
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screw-drivers had been broken by putting 
the knee under the handle and a wrench 
on the shank. We continued this ‘with mine 
until the driver could not be held in the 
We then got a screw jack and placed 
under it, following up as the stud went 
of still stuck. Getting 
a piece of pipe, we put it on the wrench, 
pushing until the driver showed a decided 


1 
siot 


in. Some them 


spiral. Of course there was only one end 
to this kind of work—we broke the screw- 
driver. 3y this time the factory had 


started for the day, so the blacksmith and 
boss toolmaker undertook to keep us in 
drivers until the remaining two or three 
studs were in. None of these went in any 
harder than those we had already driven 
with my screw-driver, but in doing it we 
broke eight or ten that they made. 
Almost the place 
tried to temper a screw-driver that would 


every toolmaker in 
stand up as that one of mine did. The man 
who had tempered that one had died and 
his process with him. For a year or more, 
in my spare time, I tried to get something 
while I got re 


equal to his process; but, 


sults better than the average, I never got 


the results I was looking for. The man 
who can temper tools that can stand up as 
well as that screw-driver did will never 


have to scratch the bottom of his pockets 
for change. 

Two oils, which chemists said could not 
be blended, were blended in a kitchen in 
New 


mixture was sent to one of the arms com 


Haven, Conn., and a barrel of the 
panies of that place. The process would, 
if rediscovered, place the lucky person on 
easy Thinking they could get all 
they wanted, the men in the shop were not 


street 

at all careful. But the discoverer died af 
ter having made only one barrel and his 
secret died with him. One of the men got 
hold of a couple of quarts and had it 
analyzed. He found out the 
were, but was told there was no way of 
blending them. All mechanics know 
hard a nurl is made. A stock drill moist 
ened with this oil has drilled into a nurl 


oils 


what 


how 


that was so hard a file made no impression 


on it. The original discoverer intended it 
for drilling rifle barrels, but a use could 
be found for it in hundreds of ways 


There was still a half pint of it left four 
years ago, so we may hear from it yet. 
While working for a patent-leather con- 
cern one of the men was telling of the 
hard luck, as he called it, of a mechanic 
connected with the shop, who had discov 
ered a compound, which, when applied to 
stand the cold without 


leather, would 


cracking. He had made up a few quarts 
and had applied some of it He 


then put it to all the tests he could think 


to a skin. 


of, as he had done several times before 
It passed through all of them and (ac 
cording to the leather man) was the best 
thing he had ever got hold of. Things 
went along all right until they tried to mix 
This was put through 


but the stuff 


up the second lot. 


the same process as the first, 


AMERICAN MACHINIST 


























was worthless. After that they tried every naterial. Now, f 1 the d view (Fig 
thing to find out what had dropped into 3) get tay stay t 
the solution, to make it the success it was, away part of the surplus stock on the cir 
but I have never heard that they found it. cular saw, after which straighten « sid 
Probably some of the readers of this on the joint Get out a taper pi wo 
will say that all of these processes belong inches long: han the staves, and one 
more to the chemists than to the mechan half inch wider, and have le taper t 
ics, and probably they do. But most me same as that of the staves The piece 
chanics at some point in their career have shown in | 5 is to lay the staves on 
dabbled more or less with chemicals, fol- when you run them through the planet 
lowing up some idea. Besides, mechanics making m tl ght thickness and taper 
discovered them first—why can’t they re Get the end heads out of 2'%-inch ma 
discover them or find something just as_ terial, and saw to diameter taken from 
good? B. H. Fig. 2. The iter head is so large that 
t best t ld it up in segments with 
+; ' : } 7, + 
Patterns for a Globe-valve & Ge puss serese The joms, os at Ey. 4 
Set the heads up on the layout board, and 
Body fasten the staves on. Yo 1 also nail 
aces the staves to each other, The pattern wi!l 
The following article and drawings d now look like Fig, 7 
scribe the making of a pattern for a 13 After you get the body of the pattern 
inch U. S. navy standard composition built up and turned, get out the flange 
globe-valve body as shown in Fig. 8. This beats gluing the 
Fig. 1 shows a view of the pattern with flanges up in courses of segments, because 
the valve seat drawn in dotted lines. We segments will part with use, no matter 
first lay out a full e section lengthwis« how carefully the joints are made, unless 
a ae | 
: | ( “ Mul , | 
ra . 
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HE PATTERNS FO! 13-INCH S. NAVY STANDARD GLOBE-VALVE BODY 
f the valve, then mak temp! I ely n l. Fit the flanges to th 
uutside shape of the body, with t dy 1 turn. Now build t neck of 
p its on each ¢ d, th nch NY de } the pattern p I segmen ail ng the n 
rough, Fig. 2. This is for the staves wel Pur p and fit onto the ly and 
f which we build the Spa ff screw from the le, putting a leather 
I f the irgest d t tl ly rie ) the yu I where the neck and 
cording to the thickness of body join \ se 1 across tl enter 
ire going to use (I pr ch) yf the pattern would now look like Fig, 9 
nd see how many staves need | Now proceed to get tl re-box out 
Fig. 3) Chen y tl ff as Fig. 4, 1 the same manner as the pattern, that is, 
re ng the piece A tak t or th rst lay t the staves and p! ne them to 
me, onto the oppos deg f the plank, thickness; tl get out the heads of 2% 
é saving a consid umount of h mat il, using ree pieces tor each 
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as in Fig. to. 
sawing th 


head, half-lapping the joints, 
If you were not careful in 
staves from the plank, it is a good plan to 
resaw them very close to the inside line, 
after planing to the taper, allowing 1/16 
inch to be dressed out with 
after the staves are in place 


a spokeshave 

Set up the 
heads, keeping them as close to the swell 
of the body as possible (see Fig, 11) and 
fasten the staves in place. Dress the corc- 
box to size 

3uild the valve seat out of segments and 
12). Cut the 


Fasten two of 


four 
parts 


turn (Fig. seat into 


equal parts. these 


down on the layout. Then erect one semi 
on each end of the layout. 
as that of the 
Get a templet 
shape as the inside of the core 
half c Work the 


over pieces of the valve seat until 


circular piece 


of the same diameter core 


prints, as 4, Fig. 13 out 
the 


box to 


Same 
ride on ircles 


templet 


it just clears. Take pieces up and set 
the other half of the valve seat to the 
opposite hand, as indicated by the dotted 
lines, Fig. 13. The parts of the valv 
seat are held in position in the core-box, 
while the core is being rammed, by two 
pieces about %4x2 inches, doweled and 
screwed across the face of the box, and 
screwed to the valve seat, Fig. 11. Build 


the branch up in finish out and 


then fit 


segments, 
over the outside of the core-box 
and screw through from the inside, Fig. 
11. Put the ends on the box and the joo 
is complete, 

For composition casting  3/16-inch 
shrinkage is allowed on the pattern and 
1/10-inch on the diameters of the core. 

This method of construction saves time 
and material in building, makes a light 
pattern and core-box for handling, and at 
the same time makes a very strong job 


Cuas. T. ReyNer. 





A New Way of Milling Cams 


Seeing Dynamic’s letter at page 613 on 
milling cams has prompted me to contrib- 
ute to the subject, as I do not think his 
method much ground as it 
might. Setting the index head vertically 
and using the vertical spindle attachment 
does not enable us to mill cams of very 
slight rise, nor even cams of more abrupt 
rise, unless we have the proper gears on 
hand. But, by the method here shown, 
we may mill cams of any rise with the 
gears regularly furnished with the mill- 
ing machine. 

With the head set vertically the lead of 
the cam would be the same as the lead for 
which the machine is geared, while with 
the head horizontal and the milling spindle 
also, a concentric rest, would 
be milled on the regardless of 
how the machine was geared. By in- 
clining the head and milling spindle, 
we can produce any lead on the cam less 
than that for which the machine is geared. 
The head being inclined brings the cam 
farther from the end of the table, and so 


covers as 


arc, or 
cam, 
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does away with the extension shaft which 
seems to be a necessary feature with 
Dynamic’s method when milling a plate 
cam. 

The method of finding the inclination 
at which to set the index head is shown 
in Fig. 1, and is simply the solution of a 
the 


the 


plain right-angled triangle, in which 
the lead of 


machine, and one of the other sides rep- 


hypotenuse represents 
resents the lead we wish to produce on 
dividing the latter by the 
the angle of 


the cam. By 


former we get sine of the 
inclination 
Take for illustration a plate cam hav- 


ing 14-inch rise in 300 degrees 
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that brings the mill and table nearer to- 
gether and thus increases rigidity, besides 
enabling ‘us to easily see any lines that 
may be laid out on the flat face of the 
cam. Also the chips do not accumulate 
on the work. 

The work is fed against the cutter by 
turning the index crank, and on coming 
back for another cut we turn the handle 
of milling-machine table. As a result the 
work will recede from the cutter before 
the cam blank turn, 
ing to back lash in the gears, thus pre- 
venting the cutter from dragging over the 
work while running back. 

In this way we use to advantage what 


commences to ow- 


is ordinarily considered a defect in ma- 


300 
1 - 
4 0,15, . - 
200 chine construction. 
which is the lead we want on the cam, The milling machine, when used as 
\ 
\§ 
le 
t \ - 
e 1a 
ae Angle of Elevation of Index Head \ e 
» y ™ — Ses aaa Saene i 
< Lead for which Milling Machine is Geared > 





FIG. 2. 


while the slowest lead for which the B. & 
S. machine can be geared is 0.67 


Consulting a table of sines, we find 0.22 
comes pretty close to being the sine of 13 
degrees, which is the angle at which to 
set the head; and if the milling spindle is 
also set at the same angle, the edge of 
the cam will be parallel with the shaft 
on which it is to shows a 
milling machine set for this job. 

When a cam has several lobes of dif- 


run. Fig. 2 


ferent leads, we gear the machine up for 
a lead somewhat longer than the long- 
est one called for in that cam, and then all 
the different milled 
the one setting of gears, by simply alter- 
ing the inclination of head and milling 
spindle for each different lead on the 


lobes can be with 


tor 
cam. 

If the diameter of the cam and the incli- 
nation of the head will admit, it is better 
to mill on the under side of the cam, as 





A NEW WAY OF 


MILLING CAMS 


shown in Fig. 2, will be found to be 
more rigid than when the head is set 
in the vertical position, and the cams 
will work more smoothly on account of 
the shearing action of the cutter. 

One possible objection to the method 
here advocated is the necessity of using, 
cases, an end mill of extra 
length of tooth. In practice, an end 
mill 7g inch diameter and 3% inches 
length of tooth is not unusual; but the 
results in both speed and quality will be 
found entirely satisfactory. 

Mittinc Hanp 


The Shop Hare and Tortoise 


in some 





When I was a boy I was deeply im- 
pressed with the story of the hare and 
the tortoise. I supposed at that time that 
I was different from other boys, because 
I simply could not keep at one job stead- 
ily. I had no objection to working, but I 
wanted to rush things, and then lay off 
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Since then I have noticed that 
confined to 


and rest. 
this tendency is not entirely 
myself, 

I believe that the most nearly indispen- 
sable man that I ever had in the shop 
was, and is, a man who works to advan 
tage only on a job which he knows no 
one else will or can touch; then he will 
work like a Trojan. Ordinarily, he just 
slouches along, and his work is only fair; 
but give him any job you want in a hurry, 
or clean, he will 
it. He 
average to do any more work than 


and rough or fine, dirty 
get it out when you want won't 
other 
men, but he is right there when an emer 


gency job comes along; and the hare that 


can jump to a job in an emergency and 
save fifty men loafing an hour apiece can 
be a tortoise the rest of the time in my 
If I say that I have kept this man 


where my job was for twenty 


shop 
working 
years, it may help to prove my sincerity 
in stating that I prefer the man that has 
more than one speed ahead, to the tortoise 
shop where 


that 


Of course, if you have a 


everything is so systematized your 
machine hands are automatons, then you 
set the speed-pace, and they have to keep 
it; but, even then, you have to have some- 
one who will take a running jump at an 
emergency job rather than one who wil! 
crawl painfully over it 

Did you ever feel that there was some 
thing ahead of you that must do, 
without realizing any compelling power? 
I feel it every time I see a mountain. 
Now I have climbed mountains enough to 
a long way 


you 


realize that the best view is 
from the top, and that it is a total waste 
of energy to climb clear up; but still I 
cannot rest till I have climbed a moun- 
tain, if I get in sight of it. That same 
impelling force takes men through jobs 
which they realize that they are not paid 
to do. A man of that sort would have 
gone down under W. Osborne's dirty 
planer in his best Sunday-go-to-meeting 
clothes. It is the same force that impels 
men to risk their lives seeking the North 
Pole. If it is used to carry one over a 
disagreeable or a hard job, it is no less 
to his credit than if he were the intrepid 
explorer. It is this spirit that moves the 
world along. The man who sits down to 
carefully calculate‘ how he may get the 
best of the world always finds himself 
underneath his job and badly crushed. 
The man whose main idea is to do some- 
thing, and do it with all his might, in- 
evitably achieves something, and with that 
something may come money and fame. 
Don’t be too sure that I am wrong. Don’t 
say that you have tried and failed, till you 


look yourself over carefully, and see if 
what you really tried was to do some- 
thing. Most likely it was to do some- 


body—to get rich at someone else’s loss, 
or to live on your wits, as they say. 

I have hobnobbed with quite a few men 
who are rated as successful, and this has 
of all, with men 


most even 


struck me 
whose methods have been criticized: that 
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nly inci- 
them 


the money and the fame were 
dental, and that thing to 
was the conquering of some obstacle that 
—the climbing 
in their 


the real 


seemed to be in their 

of the mountain that 

sight as an invitation and a challenge. 
ENTROPY. 


A Blanking Die and Forming 
Tool for a Clip 


way 


stood out 





a few suggestions 
forming tools shown at 


Part 2, by W. H. F 


made 


I should like to offer 
the 
page 630, Vol. 20, 


regarding 


[he die as shown appears to be 
solid, with the center bored out and the 
slots machined. The drilling of some of 
the 


pawls work would entail considerable care 


holes for the pivots on which the 


and trouble to get them exactly in their 


correct position 


I 


aE, 


[LEYS 


Y 











FIG. I. THE FORMING DIE 


The accompanying sketches show an- 
other method of making the die; here it 
is represented as circular, in two pieces, 
and arranged to fit a standard bolster 
The two sections are recessed together 
and a screw a put in. After the halves 
are fitted in this way, the center hole is 
bored through both and the slots for the 
pawls laid out. The hight for the pivots 
is marked off, and a machine steel collar 
made a little higher than the lower half 
of the die, to serve as a jig to drill the 
pivot holes. A part of it is shown in posi- 
tion in the plan. A mark is made on the 
side of the die at the center of each of the 
eight slots. One of the pivot holes hav- 
ing been marked off, the collar is marked 
with an arrow to coincide with the mark 
on the die for that position. The hole is 
now drilled to the required depth—not 
right through as shown by W. H. F.—the 
collar is moved round to the next mark 
and so on till eight holes have been 
drilled 

3v making the die in two pieces as 
shown, the assembling is very much sim- 
plified, and the necessity of making a cap 
and also 


as shown in Fig. 2 is obviated 
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of getting out the hole in the die to cor- 


respond 


By making the die from round stock 
both time and material are saved 
B , England CYcLo. 





Do Scientific Hardening Methods 
Produce Better Results than 
Practical Judgment ? 





Your editorial regarding steel and its 
works, at page 520, 
of the disap- 
pointing with in 
adopting a more scientific and supposedly 
better method in place of the old methods, 
which brought into play a certain degree 


treatment in_ steel 


brings to mind an example 


results sometimes met 


of skill to get results 

It also gives rise to the belief that the 
scientific engineers in the profession would 
be oftentimes better employed in trying 


to get a better price for their brains and 
products, instead of sitting up nights 
thinking of ways to displace skill. I refer 


to scientific methods used in the harden- 


ing of tool steel 


THE OLD METHOD 


used enough tool-steel 


Che 
pieces in its manufacture to keep a man 


company 


and two gas furnaces going continuously. 
The man employed to do this work heated 
everything entirely by his eye and judg- 
ment the 
tinctly good, 
There was not one piece in a thousand 
which ever gave any from soft- 
ness or cracks, the work was turned out 
hurry orders 


and results obtained were dis- 


trouble 


rapidly and on time, and 


could be executed at once 


THE TEMPTER 
Unfortunately for him the proprietor 
attended some society meetings, heard 
some papers read, saw some temperature 
diagrams and records and learned that all 
these years he had been doing wrong and 
following a haphazard and old-fashioned 
system not in accord with modern prac- 
tice and utterly unworthy of the reputa- 

tion of the establishment he controlled. 


THE RESULT 
An elaborate and expensive installation 
of salt-bath furnaces, pyrometers, record- 
ing instruments, etc., was at once pur- 
chased. The old hardener was not dis- 
charged, but put fo work at the forge, as a 
bright boy who could watch the clock and 
instruments would with the new apparatus 
be able to do all the hardening for the 
establishment 
The concern selling the new plant 
started it up and made tests to ascertain 
the correct immersion times and tempera- 
tures for the steel used. Quite a 
number of the pieces they hardened were 
soft, but that was glossed over in the in- 
terest and discussion of correct hardening 
methods 
Once the apparatus was left for the use 








88 
of the company the following serious de 
fects were quickly found It took four 


hours’ continuous firing to heat the baths 


hot enough to use, therefore the watchman 


had to light the and start the air 
full 


day's work at hardening could be done. 


furnaces 


compressor at 2 a.m. in order that a 


This meant increased coal consumption 
under the boilers and, as the new process 
maintain the heat be 
get the heat, the 
consumption for a certain amount of work 


the 


used more vas to 


sides that used to gas 


was six times what it had been with 


old gas furnaces. This gas was purchased 


from the city and was very expensive 
The heat from the large body of molten 
salts was so excessive that a large venti 
lating system was found necessary before 
the furnaces could be used continuously. 
The salt fumes rusted everything in the 
establishment and even in the neighbor 
ing shops across the street. It was neces 
sary to file-test every piece hardenéd (not 


thought of under the old method) as, 


tor 
example, six pieces immersed together and 
taken out together might, or might not, 
all be hard; 
The 


necessitating 


they could never be certain. 
out 
stopping 


pots burned more 
for the and 
night to cool off before they could be re 
placed Soon the 


was held up for 


frequently, 
day 


establishment 
parts and the 
old furnaces were gladly fired up and the 
old “haphazard” methods resumed 


whole 
hardened 


I am far from decrying the accurate do 
‘ing of a thing, 
medium 


but in the hardening of 
sized steel parts the heating of 
them in a gas furnace which gives radiated 
heat only is to my mind as refined a pro 
cess as is practical and satisfactory to use 
STEELWORKER. 


Boring Bars and Cutters—How a 
Simple Inserted Cutter is Ac- 
curately Made _ without 
Taking the Bar out 
of Service 


Herewith are some sketches showing a 
development of the round-cutter boring 
bar which I have used with a great deal 
of satisfaction and believe to be the best 
and cheapest way of arranging this type of 
appliance 

Fig. 1 shows a section of the bar with 
the cutter held in position. A is a spindle 
steel boring. bar, B the cutter and C the 
centering screw. The following devices 
are used for duplicating the bars and cut 
ters 


TOOL FOR BORING THE CUTTER HOLE 
IN THE BAR 
Fig. 2 illustrates a boring tool which is 


fitted to a Woodruff cutter chuck and 
used in the milling machine for boring the 
hole central in the boring bar. Two of 
these tools are made for each size of hole 
in the bar. The cutting portion D in the 


case of the roughing cutter is made 1/64 
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inch below size, and the finishing cutter is 


0.002 below size to allow for slight hand 
1eaming 


HOW THE HOLE IS BORED CENTRAI 


THE 


WITH 
BAR 

lhe boring bar is clamped on the mill 
ng machine 


ately 


table and drilled approxim 
It is then 
roughing cutter and the 


central with a twist drill 
“tipped” with the 
Inee elevated the 


is half the 


required amount, which 
diameter of the bar plus half 
the diameter of the cutter. This operation 
is then repeated with the finishing cutter 


end the hole hand reamed to plug size. 


\ SPECIAL LOCATING PLUG 
\ plug, Fig. 3, is now used. This is 
rough turned, drilled at E and reamed. It 
then hardened and ground at F to fit 


the hole in the boring bar, after which it 


is driven on a small mandrel fitting hole 


> 


FIG. 1 


/ - 
\ —— : 
"7 FIG, 2 
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holding the cutters. The cutters are cut 
off and provided with small centers. They 
are then countersunk for the pointed screw 
and the faces milled as indicated in Fig. 7. 
After hardening they are ground to fit the 
bar. They are then held in the mandrel 
and circle ground to cutting size, the faces 
being ground for clearance and top rake 
and backed off. 


PROPORTIONS OF CUTTERS AND ADVANTAGES 


OF TOOLS FOR MAKING 


The holes in the boring bars are about 
one-fourth the diameter of the bar and the 
straight portion of the cutter screw about 
one-sixth the bar diameter. 

These devices enable the user to com- 
plete all cutters without using the boring 
bar. which is often needed on regular work 
in the shop while extra cutters are coming 


through. It also takes us away from the 


7D 


| 














H i r 
a— | 
/ » i ~ 
° "IG. 5 
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| 
E FV, fe 
“y G i Grind 
FIG, 3 Li FIG. 6 
LAN 
* ) 
FIG, 4 FIG.7 
rOOLS USED IN FITTING UP BORING BARS WITH ROUND CUTTERS 


/:, and 


size as the boring bar 


dimension G is ground the same 
One of these plugs 


is made for each size of boring bar for the 


purpose of centrally locating the screw 
hole 
THE PLUG IN USI 
Fig. 4 represents this block or plug 


within the boring bar in a drill vise and in 


position to guide the reamer. Screw hole 
H is 
and the pilot / of the reamer in Fi 
the ug in 
Hole His this 


reamer and is tapped about one-third its 


now drilled approximately central 


g. 5 is 
hole )] 


inserted through in the | 


the bar finished with 


lereth 


THE CUTTER SCREW 
lhe screw for centering the cutter 1s 
shown in Fig. 6. It is made of tool stee) 


hardened and ground on the straight por 
tion to fit snugly into the bar and the coni 
cal portion 1s ground at the same setting. 


he thread of this screw is made an easy 


fit, so that inaccuracy due to tempering 
will not affect the point of the screw 
MAKING THE CUTTERS 


Mandrels are made of the same diameter 
same size 


for 


as the boring bars and have the 


of cutter holes and pointed screw 


old flat cutter which requires mortises in 
the bar, which few of our present-day filers 
are capable of getting correct. 

Art ISAN. 





The Specialist versus the All- 
around Man 


° 

| would like to see this interesting sub 
ject more fully discussed by your readers. 
Which his 
ployer: the man who can turn his hand to 
the 


man is worth most to em- 


who 


anything, or one makes a spe- 
cialty of one particular branch of the 
trade? Today the trade runs more to 


specialties, and whether that is a desir 
able condition or not is open to discussion. 
We have men who are lathe hands, mill- 
ing-machine hands, boring-miii hands, etc 


Very few men are familiar with all the 
different types of modern machine tools, 
nd | think that almost all machinists 


who have adopted the title of all-round 
men could be sifted down to some spe 
cialty at which they would be more adept 
than at the others 

Another way in which we should look 


at this is in regard to the shop in which 
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we are employed In a small jobbing ind the drill had to be taker t for re one time or ther have felt t 1 l ot 


shop it is absolutely necessary that a man ling every f t f I 1 “putting \ 

skould be an all-round man, as results’ Finally, after about 3 lays of steady hinist or too ker | not experienced 
come second to the ability to do anything work the drill was cajoled into cutting its that wat 

In this shop, a specialist would be lost as way through the full length of the tul I wa yin 


there would not be enough work in his ink, but in spite of opening up t Providence, R. L, w lon 
ine to keep him busy On the other irefully for sever 1 : for tart hines that actua p | wher 


I i ( 5 es | whe 
hand, in a large shop, there is enough ng the drill and using great care at eacl it W nk s 

work to keep planer hands busy planing, regrinding, it was found that the axis b ¢ I 
milling-machine hands, milling, and so on. 1 hole was something like 2 inch copper rolls for u print works. T] 

T | . ; ba | +} +} ; ; },! ni + +h ' , al ! y ? | | ’ =} ai T } 
In this shop, when hiring out, the man is eccentric with the axis o! r ink at tl wi formerly y taking 


isked what branch he has adopted and is end where it came throug he tube and fitting a cast 1 | t] \ 
hired to work at that branch lo claim ll the labor on it wa f course, a total sheet of copper was then rolled to shape, 
to be an all-round man in a large shop is loss as far as that par lar order wa brazed together | fitted to the head 
little or no recommendation, as it is sel ncerned lt 

lom that the all-round man can equal th I n 

specialist in his line. The pay of the Before going any farther it was decided for some class irk, is not to I 
specialist is generally more than that of that a boring tool of different design from 


rey 9 ( ipared with t nethod Ww 
the all-round man, for as the old saying twist drill must be used, and th ne The rolls as now mad i cast ? 
goes—“Jack of all trades, but master of vy decided upon is shown in Fig ( l e d a ngtn, 
none.” [he boring bar used with this tter had journaled at each end ylinder 


In our shop, the apprentices are put 
upon the different machines, for a certain 
length of time, until the last six months, } 
when they are put upon the tools t 





which they seem most adapted, and al i 


lowed to make specialists of themselves ‘ 


‘ - ———— = 
A curious condition of this specializing r 4 \ 7 


business is the fact that about all out | ( 
bench hands are Swedish or German ——___— — ——__ —————_ —— ; po a anicat 
Very seldom do you find the native FIG, 
American workmen at the bench. This 

may be because the apprentice in the old 

country has to serve a long time at the 

bench, and finds upon arriving in this 

country that there are more openings for \ 
bench hands than there are for machine : : | " \ 
hands, and he thus becomes a specialist 4 | 

at the bench. The young Americans, as a 
a rule, admire the file at a reasonabl 
distance TEXAS 


4 Scit steed body 


Boring Long Tubes—A Boring “ \ | \ 
Scheme that Failed and One rr cose 
that Succeeded / 


¢ . 1 1 lard tee) — 
ine ot the d mecult yovs th if is pt to Hardened 1 sti FIG. 
“ome up sooner or later to every machin BORING LONG TURES 
shop foreman is the boring of long holes 
in solid bars, for tubes or barrels of cat a St 1 avo vn in Fig. 3, a ; 
7 ] thi ‘ombination of bar and cutter was ft er ¢ se un thread n 
non, or pieces of like shape, and unless h his comveimnation . 
} ; } 1 ee th shop | Losec nt work 1 he roll 3 t mn take 1 a room that 
has had some experience in shops where sed, in th hop, I | room 
" £ «} DS a . er ' ‘ . } } rv > ld o ’ \ yf ' ° ke plat 12 
such Ww rk has been threshed out, he re ol n K i @QivINgg a i nad ve W re 4, 
. oe is . ~_ ; +1, 4) trib exterior y m. except that th plating tank hav 
very likely to strike snags before he goes S'8 ‘ “ ‘ 


. f } . Adank +] mount that had bearing ttached to ich side ind thev 
very far with the work \ teed ol na 


I 


been possible with the twist d1 was used Ma t] n ssary shafting ‘and belting 
Having had opportunity to see a y "| been p 11 \\ l \ l l Va 1 a z 
. } hen in set » the boring bar an vérhead w ros are dropped into the 
shop foreman meet his troubles in such W —— 


: spat ter were held in about the position shown ring ind, a publey ttached to 

work and to watch the method by which were Heid il a 

sae % finally turned out ee in Fig. 3 l S . ! 

tnis WOTrkK Was Hhnaluy turn l t SatiSta : ¢ bs P t] 

torily, I offer it for the interest of th lave | egress aiong wilt ’ , ‘ 


lation. As will be easily understood from electric current is thén turned on, and 
readers of AMERICAN MACHINIST V | arn 





} 
exam : re 3 t tt i a 
AN UNSATISFACTORY METHOD ; : ‘ — cai aie 
@ e < S t Tf I ) sm | Tt) yn wos 
The tubes to be bored were , a 41 : P , vas —_— 
° ¢ 1 Sliy Va W il 
iS¢ 15 1 e in I g ‘ 
} W. ( N TELO ft I t 1 l ? 
» be > i f ee sew | eeatiaade clit ota 
irted nuit ft ) ec Wil lwement M f f c ’ “_ . = 
't as show a -.. Modern Manufacture of Copper turned in a la cener sha, ond 
ut as shown nu g. I, using a twis ¥ 
1ei}] ] . — ' . P a. R \| then polished witl im O'Shanter st 
drill on the end of a thick tube enough rinting olls dag hte Oasge: , 
1 . , , 1) ¢ 1 ivd water. In case the t nd should 
smaller in diameter than the drill to allow 
chips to escape \ feed of only abont The following will, perhaps, be ol turn al it tla ) em 
: ] } } + ¢ ome nail wis ahr ‘ tnenad én the nlatine.canm here it is re 
0.003 inch per revolution could be used teres » mechanics lo s wl ) p ng-1 , wi t 








QO 


plated, and is then ready for the lathe 


igain. What a lot of worry and anxiety 
it would save if the same methods could 
be used in the steel*and iron part of the 
business ! West Coast. 





Device to Permit of Opening a 
Ruling Pen for Cleaning, 
without Moving the Ad- 


justing Screw 


The sketch herewith shows how an or- 


1 1 a 1 Sad 
uling pen Can be arranged so aS to 





= 7 
rd 




















Closed 


Open 


\ SLIDING WASHER FOR THE SCREW OF A 
RULING PEN 


The bother of operat- 
ing the screw to accomplish this is well 
known, and is often the cause of neglect. 
No explanation is necessary, as the sketch 


E. J. 


be easily cleaned. 


clearly shows its use — 





The Engineer's Experience with 
the Irrigating Pump—Stop- 
ping Vibration in a Ver- 
tical Shaft 





The following experience with a large 
pump was related by an old engineer: 

| had charge at one time of a large 
near 


centrifugal irrigating located 


the Colorado river of Texas, from which 


pump 


the supply of water was taken. It was 


brought by a large flume which furnished 
all the water the pump could handle. 


THE PUMP AND THE DRIVE 


The pump had a suction and a dis- 


AMERICAN MACHINIST 


charge pipe of equal dimensions, 42 inches. 
The suction was 13 feet from the lower 
level to the pump, and the discharge was 
14 feet from the pump to the irrigating 
flume, making a total rise of 27 feet 

\ 450 horse-power engine, with a quar- 
turns of 1%-inch 


ter-twist drive of 15 


manila furnished the power to a 
4o-foot vertical shaft, at the lower end of 


the 


re ype, 


which pump was located. 


THE SHAFT COUPLINGS AND 


PACKING 


TROUBLE WITH 


This shaft was in three sections, con- 
nected by couplings held together with 
bolts. These coupling bolts and the shaft 


were continually jarring loose 


packing 
owing to the vibration of the pump 

The delivery flume, which was 12 feet 
wide and 6 feet deep, was kept supplied 
with water to within 6 inches of the top, 
fall of 1 foot in 100. The 


»-inch valve located at one 


and it had a 

pump had a 1! 
side of the pipe, 
opened connected the interior of the pipe 
of course I kept this 


suction which when 
with the atmosphere ; 
valve closed, because otherwise I could get 


no water when starting the pump, 


\ STEADY ANNOYANCE 


very time the pump, which made 300 
revolutions per minute, was stopped I had 
to go down and tighten the packing and 
the coupling bolts. I did everything I 
could think of or hear of to stop the vi- 
bration, which I felt was unnecessary and 
could be stopped in some manner. 


old 


around there, and one day he came into 


There was an negro working 
the pump house and noticed the shaking 
of the pump shaft 

“Boss,” said he, “Why doan’ yo’ 
de jiggerin’s of dat ol’ pump?” 

“Well, Sam, I've tried everything I can 
think of to stop it and haven’t found any- 
thing yet that will take effect.” 


stop 


EXPERT ADVICE 

“Ah kin show yo’ how dat am stopped, 
boss.” 

“You Sam ?” 
you think will stop it?” 

He took me over to the well and point- 


can, said I, “What do 


ing down to the pump, said: 

“Yo' see dat li'l’ wheel ‘way down dar?” 

“Yes, I see it.” 

“Yo' jus’ go down dar an’ tu’n dat li'l’ 
wheel ‘round two’ t’ree times; dat'll make 
de ol’ pump stop ‘er jiggerin’s.” 


THE COLORED MAN’S OPPORTUNITY 


Knowing that common practice was to 
exclude all air possible from the suction 
pipes, I began to think some trick was in 
the old darky’s head; he me, 
though, that he meant what he 
that he could stop the trouble 
that, although it was rather queer for an 
old colored man to tell an engineer how 


assured 
said and 
Thinking 


to handle any trouble iike that, it was up 
to me to find out how to get rid of the 
possible, I said: 


soon as 


vibration as 
“Sam, you go down there and do just 
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what you think should be done and we 
will see what the pump will do.” 
Sam never hesitated, but went down 


and opened the 1'%-inch valve at the side 
of the suction pipe and came back up to 
the top of the well. 

THE RESULT OF EXPERIENCE 

Before the valve was opened the water 
in the delivery flume was six inches be- 
low the top of the sides, and after the 
valve was opened the pump and shaft quit 
vibrating and the water rose to the top 
and overflowed the flume. 

I have had the theory explained to me 
that the amount of air which was let into 
the side of the suction pipe formed a 
sort of cushion in the water and helped 
The 1%- 


inch opening in this case increased the 


the pump to work more freely. 


capacity of the pump and took away all 
vibration 
It is needless to say my colored man 
was older on that job than myself 
i, <&.. 4. 





Another Way to do Another 
Crank-shaft Repair 


_=—- 


I note at page 771, Vol. 29, Part 2, “an- 
other crank-shaft repair.” Had the party 
possessed certain information, which un- 
fortunately is rare, he might have ob- 
tained equally favorable results at a por- 
tion of the cost and trouble, In fact, the 
method that I describe may be performed 
in many instances where there would not 
be facilities for heating, re-turning, or 
forcing on. 

This method is so simple and so easily 
performed that most persons would not 
expect success unless they either knew 
of its past use, or else had a knowledge of 
the action of metal under heavy stress. It 
consists merely of boring a hole in the 
shaft longitudinally within the loose 
junction, of % to 1/3 of the diameter at 
that point, and forcing in a slightly ta- 
pered, smooth pin either by driving or forc- 
ing means, which enlarges the shaft, and 
causes a tight fit again. This is done en- 
tirely cold, and merely expands the metal, 
and is an entirely safe proceeding. Large 
engine cranks have been successfully re- 
paired in this way, without even discon- 
necting, or using any means other than a 
temporary rig to bore the hole, a suitable 
ram to drive in the: tapered pin, and, of 
course, cold chisels to trim off the pro- 
jecting part of the pin when sufficiently 
driven. An engine has been run several 
years after being thus repaired, with no 
further trouble, and the succeeding engi- 
neer did not know until told of the fix- 
ing, even after running the engine two 
years. 

This method is eminently suitable for 
marine repairs, and for many conditions 
where it is impossible or inadvisable to 
make expensive shop jobs. 

F. R. Witiiams 
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Jobs in Dirt and Discomfort— 
Making “ Running Repairs” 
on Locomotives—A Few 





Reminiscences 
Mr. Osborne’s story, at page 799, Vol. 
29, Part 2, of the machinist who. was 


confronted by a disabled planer, the fixing 
of which meant a job in dirt, darkness and 
discomfort, 


and | 


brings recollections to my 


mind, venture to offer a few of 
them, thinking they may possibly entertain 
some of the readers of the AMERICAN Ma 
CHINIsT. | intention 
of trying for a the 


dotes which, doubtless, will as usual re- 


have, however, no 


record among anec 
echo to Mr. Osborne's prompting. 
If that man quit because 6f once run- 
ning up against a distasteful proposition, 
I wonder what he would have thought of 
a job in a railroad roundhouse where you 
work day in the month, and fre- 


quently many 


every 
hours over-time at night, 
and at jobs in dirt and discomfort as a 
regular thing. I don’t mean one of those 
nice, new, bright, modern brick and steel 
roundhouses, of which the railroads have 
built prosperous 
with floods of light coming through the 
vast amount of glass in the with 
heating and ventilating apparatus put in 
by some big engineering firm expert in 


several in these times, 


sides, 


that line, and with well drained con- 
crete pits, patent smoke-jacks _ that 
really carry off the smoke, etc. No; 
I mean one of the older style, on a 


road which has so much traffic in propor- 
tion to its that the 
power is worked to the limit, and engines 
must be kept moving with as small a per- 
centage of delay at the terminals as pos- 
sible: a frame building with a few louvres 


equipment motive 


in the roof, and a very few steam coils 
and two or three coal the latter 
serving chiefly to prevent the gang bosses 
from freezing, as they have no exercise to 
keep them warm. I will try and give a 
little idea of how it was. 

THE ROUNDHOUSE IN COLD WEATHER 

You are lulled to sleep by the music 
coming from the railfoad orchestra in the 
yard across the road, consisting of puffing 
exhausts, the steady rhythmic clang of the 
pneumatic bell the 
freight cars, and above all the everlasting 
hiss of steam from numerous pop valves 
and cylinder cocks. Occasionally a whistle 
shriek causes you to lie awake and listen 
to a Baldwin compound a mile or two 
away going up the hill—you know it for 
a Baldwin compound by the subdued ex- 
haust and that characteristic “blippin, 
bloppon, blippin, bloppon” that comes 
from the cross-heads (Baldwin’s were not 
making balanced compounds then). But 
being too tired to be much bothered by 
the noises, you sleep soundly until the 


stoves, 


ringer, bumping of 


rising bell rings, when you reluctantly get 
up, hustle into your clothes and rush to 
breakfast and then out across through the 
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yard, in the early morning gloom, stepping 
and 
the 
and 
man 


less frogs 
tracks t 


habitual 


carefully over number 
the icy 


the 


switches, down 


roundhouse, and, with 


automatic caution acquired by the 


who works in a railroad yard, constantly 


looking up and down to save yourself 


from being run over. You pass the ash- 
pit, coal pockets, and sand-house, where 
rows of engines are standing almost con- 
cealed by the clouds of white steam in the 
frosty air—air away down below zero, 
that 


heated steam; then into the 


come near freezing 
middle of the 


would super 
circle, with its turn-table in the center and 
its radiating tracks, which during the day 
fortification cutting 


You get 


is as a circular you 


off from the outer world into 


your over-clothes «nd gloves—yes, gloves, 


and you are not ashamed of them either, 


nor would any other machinist be if he 
worked under such conditions 

In that roundhouse, in the winter-time, 
was an atmosphere which I believe was 


the worst combination of bad quality with 


exceedingly low temperature I ever saw, 
and I am not afraid of cold either. Some 
of the big hinged doors are open await 


ing a chance to get an engine out on to 


the turn-table, or because a new 
engine is so long that its. tender 
won't go into the house far enough 
to allow the doors to be ck sed Right 


near the open doors the air is not so thick, 
though the cold wind would freeze 
But 


your 


breath some distance from the door 


it is nearly as low in temperature, and 
the dampness more than makes up for the 
absence of wind, for a fog formed by a 
mixture of steam and smoke which can’t 
get out of the house extends from the pits 
to the wooden roof. I have often seen it 
so thick that in the day-time you couldn't 
see your own feet, could scarcely 
see your hands, so that you have to use 
kerosene torches all day long. These lat- 
ter, placed close beside you or in front of 
you day after day, make a nice fine de- 
posit of lamp black on the interior of 
your lungs—in the bronchia, at any rate 
Sometimes the fog pungent 
flavor by the wood smoke from an engine 
one or two tracks away, in which a fire is 
being kindled, so that your eyes stream 


and 


is given a 


with water. 


When you get a job that keeps you 
standing in one place a long time, you 
hunt for a piece of asbestos boiler lag- 


ging, and heat it up in one of the boiler- 
makers’ portable rivet forges, and then 
stand on it. A considerable portion of the 
work is done from under the engine, and 
you spend a lot of your time in the pit, 
The 
their 


often the greater part of the day 
pits lined planks, and 
builders, by some inexplicable inspiration, 


are with 
had them dug three or four feet deeper 
put in a false 
there is a 


than necessary, and then 
floor. Underneath the floor 
depth of about three feet of dirty water, 


like the bilge-water of a ship. Occasionally 


gl 


a chisel, wrench, bolt, valve-motion pin, or 


cracks be- 


tween the boards and goes down into that 


something, slips through the 


water (which is sufficiently protected not 


to freeze, but is still pretty cold), and you 


roll up your sleeves, thrust your arm 


down, and go fishing in the bilge until you 
get it 
PLENTY OF DIRT 
But talk about dirt I was rather 


amused when I read about Mr. Osborne’s 
machinist endangering his suit of clothes, 
thought of th 
used to get all the 
back shop the 


and | dire treatment my 


clothes time In the 


dirt is not so bad, because 


Movs and the superannuated la- 


the wipe 
borers have a chance to doa pretty fair job 


at cleaning; but in the roundhouse‘ there 


is often not time for much to be done in 


this line (ny observant traveler knows 
that valve motion gets its share of oil 
It is down near the dust and mud of the 


road-bed, and there is an elegant slush, 


compose d of grease, mud and cinders, over 


these parts,as well as on the frames and 
other parts which you must handle or rub 
igainst. Often the coating is an inch 
thick. And as for your clothes—well, you 
wear overalls with a long bib, and under 
that a jumper; but all the same at night 
you will find black splotches on your un- 
derclothes and on your skin where the 
grease has worked through all the de- 
fenses. Your face after you have been 
under an engine for a few hours is like 


that of a coal miner. Although when leav 


ing the shop you scrub hands and face 
with brush and tar soap, or a mixture of 
soft soap, engine oil (if you can get any) 
and sand from the engine sand box, still 
the minute you get home you hit the trail 
for the bathtub. The laundry soaks your 
overclothes in kerosene—you wouldn't like 
to ask unless 
maybe she is anxious for exercise. The 


a frequent 


your wife to wash them, 
renewal of working gloves is 
occurrence, as they very quickly wear and 
rot out under the hard service 

When the engines come in off the moun- 
tain, they are suggestive of an advertise- 
ment of a soda-water fountain, with im- 
the tender 


Down 


mense icicles dangling from 
and from under the engine itself 
in the pit, you rap with your hammer on 
the injector overflow pipe (a long pipe 
coming down from the cab, and closely 
following the the boiler) and 


you find that a long curved core of ice 


curve of 
comes down out of it piece by piece—and 
the water which goes into that overflow is 


pretty warm too 


DIFFICULTY AND HASTE ADDED TO COLD AND 
DIRT 
But I was going to talk about uncom- 


Well, if you ask a round- 
house man what job he hates most, he 1s 
likely to tell is “lining up 
wedges on a hot engine,” say one of thase 


fortable jobs 


quite you it 


old-style consolidation engines with small 
wheels, and ash pans only a few inches 


above the rails. The braces, shoes, and 
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wedges on the big modern engines are 


heavier and harder to handle, but the en- 


gines are higher and their grates away up 
room 


the 


lian al ae 2 , 
above the track, and there is some 


to work; but on the last two axles of 


little old fellows it is pretty hard to reach 
the shoes. The wheels are small in diam- 
eter, their centers are of gray iron and 
have spokes much thicker than those of 


the modern cast-steel centers, so that you 
can’t reach anything between the spokes 
from 
that 


out altog: ther 


the outside, and, from underneath, 


infernal ash pan almost blocks you 


Though you are, perhaps, 


thoroughly imbued with principles of 


cleanliness and hygiene, you have got 


me grit, too, and down you go onto the 
floor in the grease and tobacco juice, and 
the 
the rail as a base and portions of the driv 


squirm through triangle formed by 
ing-wheel treads as sides (getting through 


here is quite a gymnastic stunt in itself 
—fine for cultivating pliability) until you 
fcel your feet on something solid, and you 
think head 


danger of making an test of a 
spheroidal plate of bone. Remember, also, 


you can raise your without 


impact 


that the engine has steam up, and, to add 
to the interest, you have such little dis 


comforts as occasional hot cinders fall 
ing out of the ash pan, or hot water 
from the injector overflow, gage cocks, 


pet-cc cks, or down on 
your 


know 


leaks, trickling 
Besides, all the 


will be the deuce to 


neck. time you 


there pay if 
that engine isn’t ready in time to go out 
glad 


get those shoes out, and you are gladder 
still when you get them back again with 


on her run. You are when you 


the right thickness of liners between 
them and the pedestal legs. Sometimes 
the shoes don’t come down right away 


after the removal of the bolts and ped 
estal caps, or binders, or, as the shop men 
say, “braces;” then you tap them a little 
with a sledge. But they are likely to take 
a notion to come down very suddenly, 
and if you are not careful, you may be 
good fi 
aid to the injured 


come practice material for first 


By the way, the sledge 
hammer is an implement much used in 


locomotive repair work, and you often 


some mighty close 


skilful 


brace, ot 


have to swing it in 


places, where if you are not you 


side-wipe a transverse frame 


something, and the heavy hammer swats 


you one on the side of the head or Nn) 
the fac« 

lo fire a big freight engine, on a run 
over a division 140 miles long, is no soft 
snap; but vet a fireman with such a run 


stated that he would rather have his job 


than the roundhouse job I am describing 
\ JOB WHERE YOtl WISH YOl WERE 
SMALLER 
Speaking of close quarters, one of the 


which I have had to 
had a throttle 
an old-style engine (a type with a narrow 
and fire-box and the cab at the 
rear) throttle instead of 


closest pl 


ices In 


work was when |] job on 


long 


where the rod 
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coming out through a stuffing-box in the 
back head of the boiler or in the dome, 1S 
the 
on the lower end of a short 


connected to a crank in steam space 
of the boiler, 
vertical shaft passing up through a stuff- 
ing-box on the roof sheet, and carrying 
the throttle lever on its squared upper 
lhe dome was well forward on the 
than the 


extended 


end 

forward 
long rod 
in the dome to this 
sheet In 


fact farther 
and the 
bell 


back 


boiler, in 
tube sheet, 
from the crank 


crank, over the crown 
order to get at the inner works of this con 


traption, you get down through the dome 


(or “doom” as railroad men for some 
strange reason call it) onto the tubes, 
and then work your way back over the 
crown sheet between the labyrinth of 


stays, until you can reach the back end of 
the rod. But getting out again is still 


worse, and you begin to wonder whether 


it won't become necessary to have the 


boiler-makers cut out some stays, as a 
lumberman cuts a path through a forest, 
so that you can get out 
“STICKING IT OUT” VS. QUITTING; BALANC- 
ING MOTIVES 

Our machinist is not a quitter, and he 
sticks this sort of job out, rightly believ- 
ing that he can learn a lot about the iron 
horse, its troubles and their remedies, by 
practically living in its stable for a period. 

Mr. machinist the 
opinion that the game was not worth the 
per- 
and 


Osborne’s was of 


candle; well, that is a matter of 
sonal taste rather than of reasoning, 
the old saying is, “De gustibus non est 
disputandum’’*., 


of the game; the North Pole would never 


There are many degrees 


be discovered if all men thought as the 
majority of us probably think, that for 
them the honor of being the first man at 
go degrees north latitude is not worth 
the peril and suffering of getting there 
The same thing applies to lesser games 
and lesser candles, and each man must 
make for himself his own estimate of the 
candles. 


esti- 


relative values of games and 


He may subsequently find that his 
mate should be revised, or perhaps that 
the time 


informed. 


it is very erroneous, because at 


he made it he was not fully 


| notice that Mr. Osborne’s man changed 


his views afterward, and concluded that 


the satisfaction of fixing the planer would 


have been worth the trouble 


\ WARM SEAT IN A HOT SUMMER 


Later, in the course of events, being in 


a warmer climate, our machinist runs up 


against discomfort at the other end of the 


scale; this time in midsummer instead ot 
midwinter \ big freight engine turns 
turtle on a viaduct and plunges into a 


All sorts of things are broken off 


marsh 
her in the steam and 


smash-up, and the 


water escaping make a regular “fango,” or 
Her salvage 


to dis 


hot mud bath, of the marsh 
wrecking crew a chance 


skill, and afte 


gives the 


play its r several days she 


*“There is no disputing about tastes.” 
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makes her appearance in the erecting shop, 
reminding one of a football player after 
a hard battle. Her boiler has brought 
along abundant specimens of the geology 
of that marsh, and, as the reader is prob- 
ably familiar with the general construc- 
tion of a locomotive boiler, with its water- 
legs full of staybolts, he will appreciate 
that that mud is pretty thoroughly keyed, 
as a plasterer would stay. Well, the boiler 
washers go to work immediately with 
steam hose, and force boiling hot water 
under high pressure through various*hand- 
holes and openings into the boiler, and 
keep at it steadily until that mud is all 
out. 

Meanwhile, the machinists have to begin 
by getting her stripped as quickly as pos- 
sible. It is the middle of August, and a 
hot August at that, the Weather Bureau’s 
thermometer being about 100 degrees in 
the shade; the engine is one of the big- 
gest on the road, and the number of Brit- 
ish thermal units which that boiler can 
store up inside of it is something quite re- 
spectable. So when you have to sit on 
top of that huge sieel cylinder (the lag- 
ging is all torn off by this time) with its 
warm contents, take off the mani- 
fold, throttle rigging, lubricator, gages, 
sand-box and rigging, etc., etc. (or their 
battered remains), often having to use 
hammer and chisel on mutilated parts, 
you do think longingly of that cool river 
flowing through the some miles 
out the’ road. You are grateful, even, 
when you have to drill out broken studs 
with an “air motor” and get a chance once 
in a while to place your wrists in the 


and 


woods 


comparatively cool air from its exhaust 
All the same, you consider yourself better 
off than the engineering and steam-fitting 
forces in some power-houses you have 
seen, where the piping is all under the 
floor, and where they have to grope down 
in that hole with the thermometer at 140 
degrees, or thereabouts, and clouds of 
steam—real hot steam at that—escaping 
from a leak which they must find and fix. 


THERE ARE OTHERS WORSE OFF THAN THE 
MACHINIST 

I think the boiler-makers are probably 
worse off still, when an engine comes into 
the roundhouse with some leaky tubes re- 
ported and she is called for a few hours 
later, say to take a train of perishable 
The fire is dumped, some 
into the fire-box, and the 
draft of 
fresh air through the fire-box and tubes 
The boiler-maker crawls through the nar- 
row door into that steel box, surrounded 


freight East. 
planks thrust 


blower turned on to induce a 


on all sides (excepting, of course, the bot- 
tom) by water and steam at a temperature 
of perhaps 375 degrees Fahrenheit, and 
you may be sure he gets those tubes rolled 
as quickly as he can. It may even happen 
that the fire is not dumped, but instead is 
covered with damp coal and wet planks 
put in for the man; obviously in this case 


the blower is not turned on. Of course, 
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forget the hot jobs that some 


workers in the steel mills have; 


we don’t 
but this 
is probably getting too far away from the 
machine shop. 
CHIPPING IN 


4 NARROW SPACI 


Mr. Osborne’s man would have had to 
lie on his back like an 
ing with a “devil-wagon” broken down on 
the Chat 
little job on a 
on his back, but it was not quite 


automobilist tinker- 


road reminds me of another 


locomotive where one lay 


like lying 
This was not a 


job which 


on cushions in a hammock. 
dirt, but of a 

get at. A 
cylinder had been put on an engine, and 
when she went out on a trial trip it did 
that 


Of course, the 


case of was 


rather hard to new left-side 


not need an indicator to show she 
was lame on the left side 
first thing was to go for the man who set 
the valves: 

“How about this lame engine? Are you 
dead sure everything was right?” 

“Yes, sir, I would swear I didn’t make 
any mistake—divided up the lead equally 
and all.” 

“Well, if you stick by 


ting, we'd better examine the cylinder; 


vour valve-set- 
open her up at once.” 

So off came the steam-chest cover and 
the front cylinder head, and the piston 
was withdrawn. A 
of the ports disclosed what ought to have 


been found before the cylinder went out 


careful examination 


of the shop; whether it was caused by a 
broken or displaced core, or what, 1 don’t 
recollect now; but at any rate there was 
a lump of iron right in the back port, and 
I had the job of getting it out. So I lay 
back head 
first into the cylinder, and soon was pretty 


down on my and squirmed 
thoroughly occupied with simultaneously 
maintaining my awkward position, keeping 
the electric light shining as much as pos 
into the port 
and, hardest of all, swinging my hammer 


sible and out of my eyes, 


in that limited space so as to chip out 
that lump of iron up in the port—also 
endeavoring meanwhile to keep the part- 
cast iron from fallin; 


icles of into my 


eyes. The job was done satisfactorily in 
a reasonable time, however, and the lo- 
back 
her job of 
yachts” full of coal 

Of course, I do not want to create 
impression that all 


houses are like the one described, or all 


even 
“steel 


comotive soon went with an 


exhaust, to 


hauling 


engine- 


railroad 


jobs in them have so many discomforts 
iw 


round 


However, life in a busy 
likely to be somewhat more rough and 
job running a lathe in 
the “back shop,” or tool-making 
of the drawbacks, it 


esting, and it is quite a satisfaction to look 


strenuous than a 
In spite 
was all very inter 
back and know that you never shirked a 
too dirtv or too dis 
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job because it was 


agreeable 





The British have 


ship of about 11,000 tons and carrying a 


navy is to a repair 


of 300 men 


crew 
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French Industrial Art—The Artis- 
tic Ability, which, in Spite 
of Handicaps, Makes a 
Wealth Producer 
of the Nation 


Th reas 5 wl | xceis 
production and sale abroad of such a wid 
range of manufactured goods discussed 
by Consul-General Frank H Mason, 
writing from Paris He stat that two 
lasses oft 1k exports al ve 
s eede 1 n gaining IO 1 in 10 
eign comp ve merkets, v food prod 


ucts and raw materials, and a certain lim 


ited list of manufactured goods. The lat 
ter consist of articles turned out in larg 

quantities mainly by tl se of ingenious 
and highly effective ma ery, working 
upon materials which th tural ré 

sources of the country supply in abund 
ance, and operated by working people who, 
by doing one thing continuously day by 


day and year by year, 


it remarkably quickly, cheaply and well 
Under this system of specialization there 


has grown up in the [ ed States a mu 
titude of automat workm who, for 
the kinds f subd led w K “ l 
they have been trained, are incon bly 
eftx en 

[he articles referred to i Ma 
chine tools, of which Consul Mason states 
that there is nothing made in Great Brit 
ain or continental Europe that surpasses 


in quality of 
summate workmanship and ingenuity of 
construction, the high-class automatic ma- 
chine tools of the best Ameri 
Iso typewriting machin 


ry and implements; the American 


1 
sewing macnine, 


torv-made shoe; fine hardware rcks, 
linges, « d An 1 silverw th 
ma 111 nade Vat id va ne 
] in Ss I Is 
THE PRODUCTS OF I H GENIUS DEFY THI 
\RIFF WALLS OF OTHER NATIONS 

It stated that s is all very w so 
lar as rg s it th is a wl e reaini 
of production in the higher and more ar 
istic forms of manufacture that machin 
ery and automatic workmen do not reach 
For all this—tl yroducts of skilled hand 
craf to which s been wrought some 
rT ft pers i o« S l | iract 

he workr ve a st ilmost wholly 
lependent upon | pean ntries, and 
esp il pon | Che ist-name 1 

ntry twithst ¢ limited natural 

esources respect t ind other 
n ils ind with ip | f cotton 
r petro n produced within her borders 
with a stationa populatio 1d heavy 
bt dens yf publ d bt ind it na de 
fense, is one of the most prosperous of na 
tions. Paris, gorged with money, has bi 
ye the banke f continental Eur »p 
The underlying s s of this prosperity 


93 
can es } Ip is ¢ nam \ 
ge il ¢ late S I y i ile 
nd kept to the Q p f production 
vy intelligent, intensiv ivat indus 
ry and trugality ving oO pa rt 
] wo lg ses, and i l 
rtis taste fostered id d 
( pe 1 d grovernil 1 
€ t has ne a i mala 
| r s industrially prosperous 
a . , rest i 
surest of assets—the esthetic taste which 
ites eis 1 st la ae | he 
peopl nd cons ut in l 
whicl ltiplies in the produc 1, twe 
ty o1 l nes tl value th 
naterial of which Ss compose 
THE UNITED SI! ES CAN I N FR I 
I \NCI 
son W h the United States may 
f 1 tl regoing ) is: This 
try in n < Ter nitely to 
depend f nmercia ninence upon th 
etion rt 1 ] water tore S il d 
es b ( to po ty q Cs 
] we s 1 lay the foundation for thi 
ghet nd S dustr 1 
rod IW if so h ghiy appt i 
din A i 1 now come almost ex 
ve trom the Old World. It means 
hat w Id follow tl exampk rf 
ran nd Germany in practically r 
nizing the value of specialized education 
As an individual example in this matter 


{ th 
\N MACHIN 


2. How 


many 


S Ne 1 in the United States 
} 

who ) d 9 wW | le 
1 1 in that ar 

S cu i t il 


‘ 
| in \ R in l idd Css le \ 
l at I £ [ vers 1 short w 
9 vhat ems to new ill 
‘ teness of the 
Quot ] 1 Kelvin’s saying that If 
\ 1 drop of wat to the s ot 
he eat l ra the atom in the sam 
yroportior wil e some place be 
W 1 mar ind a Ket 
all,” Mr. B ear tl l 
If yo a tiny vess ! entimeter 
cube with hydrogen rp é you can 
np] ther ro | nb vi h I 
lr | ind wen " ctl (525.000, 
000,000,000,000,000,000,000.000 ) I them If 
tl rpuscles are allowed to run out of 
sel at the rate of one thousand p 
| t will 1 quit seventeen quint 
S (17,000,000,000,000,000,000 ) f irs 
to empty i Such a mputation seems 
l st like trifling with science, indeed ap 
arently trifling with the human intel 
; t is w » thec ‘ 


the it hamber of the infinitely 
ninute, to b 1 for s, upon th ’ ¢ 
ible foundation, the mact om of a we 
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A. S. M. E. Meets in the New 
Engineering Building 


‘he evening of January 8 was signalized 
by the first use of the new engineering 
building in New York for a meeting. The 
occasion was the first of the local monthly 
“reunions,” which have been held during 
the earlier months of the year for some 
years past. The speaker of the evening 
was Frederick P. Fish, of Boston, presi- 
dent of the American Telegraph and Tele- 
phone Company, whose subject was “The 
Ethics of Trade As this sub- 
ject is of interest to all’ engineers, invi- 
tations were extended to members of the 


Secrets.” 


other engineering societies to be present, 
with the result that the large auditorium 
was nearly filled by an audience which in 
the points of comfortable seating room, 
light, ventilation and opportunity to clear 
ly see and hear the speakers could scarcely 
have wished for anything more or better. 

Mr. Fish’s address, from which we shall 
soon print abstracts, was well worthy of 
the occasion, and was listened to with the 
deepest attention, and the entire affair 
was in the highest degree successful. 

It seemed especially fortunate and ap- 
propriate that though, as it happened, the 
American Society of Mechanical Engin- 
eers was the first of the participating so 
cieties to make of the building, the 
address of the evening should be delivered 


use 


by a man not a member of the American 

y of Mechanical Engineers, but of 
the Institute of Electrical in- 
vited to deliver the address because he is 


Society 


Engineers 


one of the best living authorities upon the 
subject on which he The 
tial unity and close inter-relation of all 


essen 


sp ke 
engineering work was thus clearly exem- 
plified by the first use of the new build- 
ing, erected for the joint use of the na- 
tional engineering societies 


\ perspective view of the building, with 


plans of several floors, was given at page 


64, Vol. 29, Part 1, and the building itself 
more than justifies the expectations 
formed of it [he main auditorium, ¢€s- 
pecially, is magnificent in effect and 


worthy of any audience in the world. It 


is, in fact, to the auditorium that ornate 


ness of treatment has been chiefly con 


fined. Elsewhere the treatment, as befits 
the purpose of the building, is massive and 
dignified. If any man were ever to be 
congratulated on a good resolution well 
Mr. Certainly 


to be able 


executed, it is Carnegie 


it is worth while to do such 


things as this 

In opening the meeting President Hut- 
ton remarked that it was to be consid- 
ered as informal, the opening ceremonies 
being necessarily deferred until next 
April. 
used in the meantime, both for offices and 


Engi 


The building will, however, be 
g ’ 


for meetings, and the Mechanical 
neers already occupy their suite of rooms. 


Their offices, together with the other 
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thrown open for inspection, 
and after the lecture, and, 
service being in full commis- 
from 


floors, were 
both before 
the elevator 
sion, the building was _ inspected 
ground floor to roof. 

The only note of regret heard during 


the evening, and this was heard many 
times, was that the Nestor of American 
engineering societies—the American So 


ciety of Civil Engineers—should not be a 
party to the occupancy of the building, 
and thus round out full measure the 
idea of engineering unity which it*is in- 
We have never been 
refusal of that so- 


in 


tended to emphasize. 
able to understand the 


ciety to enter the circle, and if the full 
meaning of this engineering headquarters 
could have been realized, such refusal 


would have been impossible. As pointed 
out by President Hutton, the building and 
its underlying Nowhere 


else is there such an enterprise, and many 


idea are unique. 


years must elapse before another is seen, 


if indeed another is ever seen. It is a 


pity of pities that its idea could not have 


been carried out in its completeness. At 
the same time, the loss is chiefly to the 
Society of Civil Engineers. To others 
the loss is sentimental; to them it is ac- 


tual, and we have no doubt that they will 


ultimately realize the fact as others al- 


ready do. 





Overpayment of the Railroads 
for Carrying Mails 


According to figures compiled by repre- 
sentatives of the United Typothete of 
America and the American Weekly Pub 
lishers’ Association, the railroads are re- 
ceiving for the carrying of the mails an 
average of three times as much as they 
the per- 
It is 


would receive for same service 
formed for the express companies. 
asserted that during the fiscal year ending 
the Government will have 


more 


June 30, 1907, 
paid the roads almost $32,000,000 
than the express companies would pay 
them for hauling an equal tonnage for an 
equal The tendency in some 
quarters will of course be to charge this 
abuse to the Post Office department, and 
to say that it is only another proof of its 


distance 


mismanagement, and of the unwisdom of 
of anything 
As a matter 


Government administration 
resembling a business affair. 
of fact, however, the payments to the rail- 
roads are fixed by Congress, and the Post 
Office department has little or nothing to 
do with it. If Congress will right this mat- 
ter, and if it will also charge to the various 
other departments of the Government the 
cost of carrying their mails, which is now 
charged to the Post Office department by 
means of the franking privilege, there will 
be no longer any deficit in the Post Office 
department, and no necessity for disturb- 
ing the postal arrangements upon which 
the publications of the country have been 


and are based. 
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The Universal Milling Machine 


as a Cam Cutter 


Elsewhere in this issue is a communica- 
tion signed “Milling Hand,’ which 
describes an ent'rely new function of the 
universal milling machine, and consti- 
tutes what we consider an important addi- 
tion to the literature of cam making. 

We shall never know when we have ar- 
rived at the end of the possibilities of the 
universal milling For years 
thousands of men sat in front of the index 
plates and pins of such machines, and 
used them without noticing the fact that 
they were capable of a differential or a 
compound movement. The final discovery 
of this fact its description in our 
pages led to the regular use of the ma- 
chine in this way, and finally to the gear- 
ing of the plate, so that it is moved in a 


machine. 


and 


predetermined ratio to the movement of 
the index pin, in such a way as to give 
every division up to 380. We now 
have the description of a process by which 
ordinary cams of almost any proportions 
can be cut without the use of special ap- 
and by the application of a 
formula, 


pliances, 
simple mathematical 
the article referred to, is clearly illustrated 
The article is a most in- 


which, in 


and explained. 
teresting and important one and will be 
put aside for future use by many an ex- 
pert milling-machine man. 





Meeting of Electrical Engineers 
—Electric Motor vs. the 
Locomotive 


The 213th meeting of the American In 
stitute of Electrical Engineers will be held 
in the Auditorium of the Engineers’ 
3uilding, 33 West Thirty-ninth 
New York, on Friday, January 25, at 
p.m. The will be 
sented by Lewis B 
St. Clair Putnam: “Substitution of the 
Electric Motor the 
The paper will include: 


street, 
8 15 
pre 


following paper 


Stillwell and Henry 


for Steam Locomo 


tive.” 
1. Presentation of 
lished by experience in the operation 


certain facts estab 


ot 
elevated, subway, and interurban lines by 
electricity. 

2. Discussion of comparative cost of op 
eration by steam and electricity applied to 
railways in operation, and including both 
passenger and freight service. 

3. The importance of standardizing elec- 
tric railway practice. 

4. The question of frequency in the op 
eration of railways by alternating current 

Members of the Society of 
Civil Engineers, the American Institute of 


American 


Mining Engineers, the American Society 
of Mechanical Engineers, the New York 
Railroad Club, the 
Club are cordially invited to attend this 


and Transportation 


meeting 
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The First Words Spoken from 
the Platform of the Large 
Auditorium of the En- 
gineering Building 


Prof. F. R. Hutton, president of the 
American Society of Mechanical Engin 
eers, in introducing Mr. Fish as _ the 


speaker on the evening of January 8, in 
the auditorium of the engineering 
building, made the initiatory address from 
the platform of that auditorium. 
of this journal who are members of the 
as well, will 


new 
Readers 


society, and probably others 
be interested in it, and we therefore give it 
in full as follows: 

It is the wish of the American Society 
of Mechanical Engineers, under whose 
auspices we are holding this meeting to 
night, that we should regard it distinctly 
as an informal gathering and not in any 
sense as the official opening of the Engin- 
eering Societies’ building. For 
weight, connected with our desire to have 
the building 


reasons ot 


the founder and donor of 
present at the time that such official open- 
not be held 
On the other 


undesirable t 


ing shall take-place, it will 


until the month of April 


hand, it has seemed very 
hold the 
for its 


should take place 


building closed and unavailable 


uses’ until that formal opening 
therefore, 
Mr. Car 


other socie 


rhe societies, 
who are the beneficiaries under 
negie’s deed of gift, and the 
ties who are the associates with us in the 
management and benefits of the building, 
at once to hold their meetings 


I he 


Society of Mechanical Engineers happens, 


will begin 
in the auditoriums of the building 


by lucky coincidence, to be the first of the 
bodies to hold its meetings in this room. 
The Institute of Electrical Engineers will 
hold its meeting by appointment on Fri- 
day, the 25th of January, 1907, at a quar 
and the Railroad Club and 
their 


ter past eight; 


other organizations will begin on 
stated meetings during the month of Janu 
The American So 


Engineers 


ary and thereafter 


has re 


ciety of Mechanical 


served for itself the second Tuesday of 
each month and meetings will be held 
here on the second Tuesday of January, 
which is tonight, and February and March 
and April 


I think, however, that I should be slug- 
gish and inert if I did not on your behalf 
give a voicing to the thrill and tingle of 
my own nerves tonight, that it should be 
given to me to call you to order, and to 
you to be called to order, this night for 
the first reunion in this building 
I think, a matter which is smgu- 
in the history of 


It is, 
noteworthy that 
engineering in this country, 
the history of civilization and, therefore, 
in the history of the world, a gathering 
should be held like this for the first time 
in a building devoted to the interests of 
specialization, 


larly 


and also in 


engineering in its diverse 


and a building intended to emphasize at 





once the diversity of these specialties and 
Nowhere else is 
the 


their fundamental unity 
there a building like this, in which 
different branches of engineering are met 
together as one, and where their unity is 
to be emphasized by their meeting for con- 
ferences, by the existence of a joint li- 
brary, by the gathering together of their 
executive officers under one roof. It is a 
great thing to be the first to do anything 
You can never do 
twice. (Applause. ) 

[Therefore it 
an especial significance in our being gath- 
ered together tonight for the first time to 
listen to the first paper to be delivered in 


anything the first time 


seems to me that there is 


the building of the engineering societies. 
It adds especial interest to me, in intro- 
ducing the speaker of the evening, that 
while addressing the American Society of 
Mechanical 
lotted to him, he should a 
Institute of Elec- 


Engineers on the subject al 
dress us as an 
associate member of the 
trical Engineers, emphasizing in that posi- 
and in his relation tonight as 


fact 


tion of his, 
that we are 
root of the En 


our speaker, the coming 


together in one under the 


gineering Societies’ building It is the 
purpose that tonight, after the address 
has been delivered, there should be no dis 


cussion held of Mr. Fish’s paper; but that 
any member of the society, feeling inter- 
ested and desiring to contribute, 
should do so in writing thereafter in order 


that it 


enough 


may be presented in written form 


for consideration by the speaker. The ob 
ject of this inhibition tonight is that full 
opportunity may be given for the inspec- 


tion of the building after the close of the 
address rhe that 
you should go to the top of the building, 
and then to the 
below, the 
floor of the 


suggestion is made 


which is the library area, 


floor next but one eleventh 


floor, which is the American 
Society of Mechanical Engineers ; 


the 


and then 
smaller 
this. It is 


down through au- 
the 


supposed that this room holds about one 


follow on 


ditoriums on level above 


thousand when fully seated, but there are 


smaller auditoriums on the floors above 


which are also ready for occupancy by the 


organizations who want to use areas ot 


that We ask your inspection of the 


smaller 


size 
rooms 

In introducing Mr. Fish as the speaker 
of the evening I introduce him as an asso- 
ciate of the Institute of Electrical Engin- 
president of the telephone 


eers, as the 


company, as a lawyer who, having given 
careful and exhaustive study to the prob- 
lem on which he is to address us, and as 
a man capable of broad views on any sub- 
With this intro- 
duction, I have great pleasure in present- 
ing Mr. Frederick P. Fish. (Great ap 


plause. ) 


jects submitted to him 





The Skinner Chuck New 


tritain, Conn., gave a reception and sup- 


Company, 


per for its employees at the Hotel Russ- 


win, December 26 
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, 
ir Si-iiett as omens, ternal shaft, which is capable of longitu- 

| dinal movement. .At one end, this shaft 
NEW TOOLS AND MACHINE. SHOP has a series of helical grooves which en- 

gage with the pinion, any longitudinal 

APPLIANCES movement of the shaft rotating the pinion 

| | and expanding or contracting the rim of 
the pulley. The other end of the inter- 

_ aS _ nal shaft is provided with a sleeve or 

\ VARIABLE-SPEED GEAR inderneath, and Fig. 3 a view of the va quill upon which there is a rack by means 

[he illustrations show a variable-speed rious parts of which the shaft is given its longitudinal 


movement 
These pulleys will give any ratio up to 
TH . 2 
h ° , to I [hey are made in,14 standard 
each. These spokes slide in slots in the 4 7 : eI4 


1 : - > 
; ; sizes, capable transmitting up to 128 
hub, Part of each spoke inside the boss ~ " E . 


[he rim of each pulley is made up of 





12 sections, with two spokes riveted to 


horse-power. ‘They are built by the S. & 


S. Engineering Company, 581 Park place, 


Brooklyn, N. Y. 





4 CYLINDRICAL ALL-METAL LOCKER 


Che illustration shows a shop locker, 


made of plain or galvanized metal, which 
may be of either plain, perforated, or 
expanded sheet Owing ‘to the double 
door construction, the floor space occu- 
pied is reduced to a minimum, that nec- 
essary for a 14-inch locker being but 18 
inches. When set up in batteries, these 
lockers, if desired, can be set upon a sup- 
port requiring but one standard at each 


























FIG I END VIEW OF VARIABLE-SPEED FIG. 2. VIEW FROM UNDERNEATH 


COUNTERSHAFT has teeth milled on it which engage with 





rear of the expanding-pulley type. Fig. the pinion shown in the sectional view in 


an end view, Fig. 2 a view from Fig. 3. This pinion is worked by an in- 


1 shows 














A CYLINDRICAL ALL-METAL LOCKER 


end of the battery, thus making it easy 


h under them with a broom. 


to reac 
They are manufactured by the Manu- 
facturing Equipment and _ Engineering 
Company, 209 Washington street, Bos- 
ton, Mass 
THE IMPERIAL AIR MOTOR HOIST 


} 


The Imperial air motor hoist here 
lustrated, is a recent product of the In- 
gersoll-Rand Company of this city. Where 
a supply of compressed air is available, 
the air hoist is a great time- and labor- 
saver. The present hoist, unlike the’ di- 
rect-acting machine, does not require a 





great hight above the lift, and no more 
= 

FIG. 3. THE COMPONENT PARTS OF THE VARIABLE-SPEED COUNTERSHAFT hight for a high lift than for one not so 
> 


‘ 
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high. The movement is perfectly con 
trolled both for hoisting and lowering 
and the load is positively held at any 
point desired. There is no waste of air 
re \ 
\ 
7 
\_) 
\ 
= 
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there is an additional speed reduction 


The hoisting rope underruns a groove in 
the hook block, which always permits an 
exact equalization of the load on the two 
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THE IMPERIAL AIR MOTOR HOISI 
in filling long cylinders, the amount used ends of the drum The hook turns on 
at any time being that required for the ball bearings, and the load may be turn 
actual work only ed in any direction without twisting the 
(he motor is a positive-action reversi ropes and without twisting back lhe 


ble air engine, with no dead centers and 
a practically uniform torque. It has no 
delicate valve mechanism and is wholly 
inclosed, dust-proof, and splash oiling 


lhe steel worm on the motor shaft runs 














A SMALL TRIMMING PRESS 


in an oil pocket, its thrust being taken by 


a roller bearing, and meshes into a 


worm-wheel of bronze, a on the 


shaft 


pinion 


worm-wheel engaging the drum 


shaft gear On the larger sizes of hoist 


hoist 1s made in five sizes with capacities 
ranging from 1000 to 10,000 pounds, using 


the ordinary air pressures 


4 SMALL TRIMMING PRESS 


Che illustration shows a small press fot 


trimming drop forgings. It is driven by 


a 2-horse-power electric motor, with the 
starting box within easy access of th 
operator [he press is mounted on a 
truck as shown, so that its range of ac 
tion 1s only limited by the length of the 
feed wire rhe total floor space occu 
pied by the truck is 45x39 inches, the 
total hight is &4 inches, and the weight, 
including the truck, is 3000 pounds Phe 
press is controlled by a positive clutch, 
operate d by a hand lever Chis press 1s 
made by the E. W. Bliss Company, 1 


\dams street, Brooklyn, N. Y. 


\ MULTIPLE-SPINDLE CORE-FORMING 
MACHINE 
The Falls Rivet and Machine Company, 
Cuyahoga Falls, Ohio, has just brought 
ut a multiple-spindle core-making ma 
chine in which the working parts are of 


hardened tool steel 
The machine makes six cores at a time 
1 limit of accuracy 


The 


so made that they can readily be reground 


The makers guarantee 


»f 0.002 inch in diameter dies are 


to size when they become worn. The ma 


1 


chine is controlled by a cone clutch oper 


ated by foot trip with which the machine 
can be stopped the instant the sand ceases 


to feed, 





97 
Edward P. Bullard 
We have in a previous issue announced 
the death of Edward Payson Bullard, 
pr sident oft the Bullard M aching Tool 
Company, which oO urred De ember 22, 
it Braidentown, Florida. For some years 
Mr. Bullard had been in poor health, and 
had laid the burdens of his large busi 


ness upon the shoulders of younger men 
chiefly his sons and a nephew; but when 


a few davs before his death he left Bridge 


port for Florida, he seemed as well as 
isual, and his death, which was due to 
heart trouble, was unexpected 

Mr. Bullard was born August 18, 1841, 
in Uxbridge, Massachusetts After the 
completion of his apprenticeship to the 
machinists’ trade at the Whitin Machine 
Work Whitinsville, Mass., he went to 
work at Colt's Armory, in Hartford, 
Conn.. where he remained until the latter 
part of 1863. He then entered the employ 


f Pratt & Whitney, them as 
nist until April, 1865 


formed the partnership 


working fot 
t mach 
\t this time he 
Bullard & Prest, 


business 


ol carrving on a genera! 


nachinists’ in the old county jail 
building, Hartford, on which site the Case, 
Lockwoo 
located 
In March, William 
idmitted to the partnership and the 
1 to Bullard, Prest & 
Prest withdrew early in 1866, 
Bullard & 
of which 1s 


nd 


hirm 


1 & Brainard Company is now 


186s. Parsons was 


nam 
Parsons. Mr 
and the 
Vertical 


now in 


1 
cnangt 


firm became Parsons 
drill 


at the Bull 


presses (one us¢ 


irks) were 


ird w 


pumps 





BULLARD 


EDWARD P., 


With the idea of moving the business to 
Norwalk, Conn., Mr. Bullard, in Septem 
ber, 1866, went to that city and interested 
the Ch 


Company was o! 


a number of 


Norwalk Iron 


men in 


Works 


project 








08 


ganized for that purpose on October 5. 
1866, with Mr. Bullard and Mr. Parsons as 
the board of directors. 
Changes in the plans were subsequently 
Bullard and Parsons with 


lrawing and continuing their business at 


members of 
made, Messrs 


Hartford 
lhe depression of 1868 and lack of capi 
for the firm. A 


tal caused 


vanization was effected and they removed 


trouble reor 
to Bristol, Conn., where Gray’s foundry 
(established some years previously by 
Ilisha N. Welch, 
knowu as a great clock-maker), now the 
the Foundry Company, 
was purchased by them and operated for 
when the firm dissolved, and Mr. 


later more famously 


site of Sessions 
a year, 
Bullard secured the position of superin 
tendent of a large machine shop at Athens, 
Georgia 


that 


There was at that time much bitterness 
of feeling against all Northerners, and on 
that account Mr. Bullard resigned his po 
ition and went to Cincinnati, Ohio, whet 

dealer in 


first sai 


known as a 
His 


a large number of Lincoln milling 


lhe oon became 


second-hand machinery. 
Was ol 
machines, which he had found in an aban 
doned Confederate arsenal in Georgia 

Hle then himself with the 


Cincinnati branch of Post & Co., organiz 


connected 


ing their machine-tool department, which 


has since become the firm of FE. A. Kin 
sey & Co 

Early in 1872 he went to Columbus, 
Ohio, to assume the position of general 


superintendent of the Gill car works, in 
that city. He left there in 1874, when the 
plant was closed down as a result of the 
and for a short time he was 
superintendent of the Cooper 
Works, at Mt. Vernon, Ohio. 


Leaving there he established himself in 


panic of 1873; 
Engine 


the machinery business on Beekman street, 
New York City, in 1875, 
Bullard & Co., 

later. Mr. Allis withdrew in 
the Bullard Machine Company was organ 


organizing Allis, 
at 14 Dey street, one year 
1877 and 
ed, continuing the business at the same 
1880, when Mr. Bullard se- 
cured entire control and continued as FE 
P. Bullard, dealer 

Recognizing the 
grade lathe, in 1880 he went to Bridge 
Laws to 


iddress until 


demand for a high 
port, Conn., and engaged A. D. 
manufacture lathes of his design, agreeing 
to take the entire the plant 
Owing to certain unsatisfactory features 


output of 


of the arrangement, Mr, Bullard, in the 
latter part of the same year, took over 
the business and styled it the Bridgeport 
Machine Tool Works, he being the sole 
owner, 

In 1883 he designed his first vertica) 
boring and turning mill, a_ single-head, 
belt-feed machine having a capacity of 37 
inches. This was later sold to George A 
Young,’ a manufacturer of paint-making 
machinery in Brooklyn, N. Y. This is be 
lieved to be the first machine of this type 
boring and 


such small 


work of this size, having been 


having capacity ; 


turning 
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done previously on the face-plate of a 
lathe. 

In 1889 business in Bridgeport had in 
creased that he dis 


continued his New York connections and 


to such an extent 


devoted his entire time to the develop 
ment of the Bridgeport plant; J. J. Mc 
Cabe, a member of Mr. Bullard’s New 


York staff, establishing himself in the old 


warerooms 

The Machine Tool 
was incorporated in 1894 under tl 
Pool 


f stock being entirely in 


Works 


e name 


Bridgeport 


of the Bullard Machin Company, 

the ownership 

the hands of Mr 
Though Mr. Bullard was a hard worker 


full share of 


Bullard and his sons. 


had his nervous 


and did 


much enjoyment out of life chiefly because 


energy, 


not spare himself—he yet got 


he was a practical philosopher, and able to 


apply his philosophy to his daily work 
He did his own thinking, and was never 
tfraid to take an advance step because no 
other had taken it 

Though possessed of great ability and 
good judgme nt as a designer of* machn 
tools, and as a business man, he was un 
issuming, quiet in manner, always cout 


teous and mindful of the rights of others, 


and 


is well as business affairs, and 


intelligent about matters 


n general, 


thoroughly to be relied upon 


He traveled much in Europe in the in 


foreign trade, and had many 


friends there; and in whatever foreign 


country he traveled or sojourned, he was 


always the same quiet, unpretentious, 


thorough gentleman he was at hom 


Though a keen and energetic business 
, 


man, he prized his honor above every 


thing else The world has too few men 


like him 





Obituary 


Jam Phomas, president of the Davies 
& Thomas Company, Catasarr Penn 
diced December 18 

\bram R. Ludlow, for many vears 


prominently identified with manufacturing 
ndustries in Springfield, Ohio, died ther: 


January 2 at the age of 80 years 





Business Items 


In January 3 issue the name of the New 


York representative of the Warner & Swasey 
Company, Cleveland, O., was misspelled. It 
should have been Hl. L. Kinsley 





Miscellaneous Wants 


tdvertisements will be inserted under this 
head at 25 cents a line each insertion Copy 
should be sent to reach us not later than 
Friday for the ensuing week's issue inswers 
addressed to our care will he foru arded 

Cox Computers. 75 Broad St.. New York 

Caliper cat. free. E.G.Smith Co., Columbia, Pa 

Universal Test Indicator 
Hi. A. Lowe, Lock Box 146, 

Light, fine machry. to order ; 
work specialty. E. O. Chase, 


circulars free. 
Cleveland, O 

models and elec. 
Newark, N. J. 


January 17, 1907. 


Mechanical draftsman wishes drafting to 
do evenings at home. Bex 424, AM. MACH. 

Will buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACHINIST. 
Diemaking, $1.00. A shop book 
Lucas, Bridgeport, Ct 
machinery. Ed 


lies and 
y a shop man. J. L. 
Drafting, designing special 


ward F. Chandler, 35 Frankfort St., New 
York. 
Wanted—-Catalogs and information re 


garding dove tailing machinery. Box 422, 
AMERICAN MACHINIST. 

Special machinery accurately built. Screw 
machine and turret-lathe work solicited. 
Kkobt. J. Emory & Co., Newark, N. J 


Wanted —Upright drills for sale in Great 


Britain, France and Italy. Will carry large 
stock Apply Box 456, AMbpRICAyY MACH. 
Tool, die and press work Experimental 
and model making; manufacturers of light 
machinery c Iserman & Co., Cushing 
Building. 20 Morris St., Jersey City. 


Special machinery and duplicate machine 


parts built to order: tools, jigs and experi 
mental work: complete modern equipment. 
MacCordy Mfg. Co., Amsterdam, N. Y. 
Technical men everywhere in spare time. 
No goods to sell: no expense; professors, 
draftsmen and literary machinists thus far 


appointed ; state experience. Box $34, AM. M 


Special tools. dies, jigs, fixtures and metal 
patterns; special and = precision machinery: 
designing and experimenting: stamping and 
electro plating The Soss Invisible ting 
Co. THT Greenwich St.. New York 

Wanted —Cleveland aut. serew mach. 1144” 
to 3”: Bardons & Oliver hand screw mach 
1%” to 1%,” metal saw cut off mach lt’ 
te 24" saw: boring and turning mill 40” to 
mo” Box 413, AMERICAN MACHINIST 

\ large English tirm of machine-tool im 
porters. having showrooms and = offices” in 
(ireat Britain, France, Ltaly and Japan. is 
wanting good agencies for machine tools of all 
hinds. Apply Box 189, AMERICAN MACHINIST 

Wanted —Two each new or second hand No 
~ plain milling machines with screw feed and 


0 ~ surface 


tactured by 


machines as manu 
Brown & Sharpe Manufacturing 
‘ompany, or machines approximately equal 
anston Monotype Machine Company, 1251 
allowhill St... Philadelphia, Pa 

A responsible German firm in Moskau 
(with the best connections in the technical 
trade) wishes to get the sole agency for Rus 


grinding 


sia of high-grade American factories (mot 
ors, steam engines, water meters, naphtha 


Applications 
addressed to 
Post Office 


meters, indicators, pumps, etc.) 
and price lists, ete., to be 

“M. B.’ 17498 Moskau, General 
:. @ tox 25 
Proposals will be received at the Bureau of 
Supplies and Accounts, Navy Department, 
Washington, D. CC until 10 o'clock a.m 
January 22, 1907, and publicly opened im 
mediately thereafter, to furnish at the navy 
yard, New York, N. Y., and the naval coai 
depot, Bradford, R. I., as specified, a quantity 
of naval supplies, as follows: Seh. 3827; 25 
self-dumping steel cable cars, 2 hoisting en 
gines Applications for proposals should 
designate the schedule by number. Blank 
»roposals will be furnished upon application 
to the navy pay office, New York, N. Y., o1 
to the Bureau. F. B. Rogers, Paymaster 
General U. S. N, 12-14-06 


Business Opportunities 


We can build machinery for quick delivery 
A shop building machine tools wishes to take 
contracts for the construction of machinery or 
anything that can be produced in a foundry 
und machine shop. Send drawings and speci 
fications and estimates will be made with 
guarantee of quick delivery. We can refer to 
a standard line of tools now on the market as 
to the quality of workmanship Box 75, 
AMERICAN MACHINIST 

Investment involving 


half ownership or 


old estab 


more with any official position in 
lished iron works in important New York 
city is offered satisfactory young gentleman 


with $50,000 to $100,000; same required for 
working capital and improvements. Prin 
cipal specialty absolutely staple. General en 
gineering opportunities -many Particulars 
financial and 


only upon suitable introduction 
veneral Positively no brokers. Address, 
“Iron Works,” AMERICAN MACHINIST. 


For Sale 


lor Sale——-Foundry, wood and iron machine 
oy 


shop. Box 74, Albion, N. 
For Sale—Astall Iron Works, machine-shop 
plant, established 40 years. Jesse Astall, 


Texas 
Two second-hand cupolas in first 
shells 72”——S2” in diameter 


Box 333, AM. MacH. 


(jalveston, 

For Sale 
condition : 
and about 40 feet high. 


ciass 
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Wants 


Situations and help advertisements only in 
serted under this head Rate 25 cents a 
for each {bout sir words make a 
line No advertisements under two lines ac 
copted, and no advertisements abbreviated 
The cash and copy should be sent to reach 
us not later than Friday for the ensuing 
week's issue. insiwers addressed to our care 
will be forwarded ipplicants may specify 
names to which their replies are not to be 
forwarded, but replies will not be returned 
lf not forwarded, they will be destroyed with 
out notice Original letters of recommenda 
tion or other papers of value should not be 
inclosed to unknown correspondents Only 
fide situation want or help want adver 
tisements inserted under this heading No 
advertising accepted from any agency, 
ciation or individual charging a fee for 
tiation.” or @ commission on 
cessful applicants 


line 
insertion 


honda 
asso 


redtw 
wages Of su 


Situations Wanted 


Classication indicates 
nothing else 


present address of 


advertiser, 


CONNECTICUT 
Wanted —Vosition as chief engineer; have 
first-class Mass. license: have been instructor 


in steam engineering; familiar with hydraulic 
and compound condensing and electric 
plants tox 500. AMERICAN MACHINIS1 


cross 


ILLINOIS 
technical 
specialty 


graduate ; 
steam en 


Mechanicai 
1) years’ 


engineer 
experience ; 








gines—practical erecting man; wants to 
change position tox 429, AmMER. MacH 
FOR SALE 


IOWA 
Mechanical engineer wants to get charge of 
a line of work with good people; $1600. Box 


B87, AMERICAN MACHINIST 
MARYLAND 


Experienced draftsman, seeks position. Box 
$12, AMERICAN MACHINIST 


MASSACHUSETTS 


Draftsman and designer, now 
wishes to change Accustomed te automatic 
and special machinery Prefer Boston, or 
locality. Box 419, AMERICAN MACHINIS1 

Machinist, toolmaker, designer of dies, jigs, 
fixtures, ete. Organizer, shop foreman, now 
superintendent, 14 years’ general experience ; 
good references and education; age 31. Box 
121, AMERICAN MACHINIST. 


employed, 


MICIIIGAN 
collegeman, desires a 
assistant superinten 


Mechanical engineer, 
yy sition as designer or 


dent Five vears’ drafting room and shop 
experience Box 418, AMER. MACHINIS1 
NEW JERSEY 


Mechanical draftsman with two and one 
half years’ experience on engine, g jigs 
and calculating tox 427, AMERICAN MACH 

Experienced 


ges, 


designer on all 
printing presses lias had charge of 
large plant for a number of years. 
Box 414, AMERICAN MACHINIST 
Wanted—Position as superintendent, or 
general foreman in machine shop: man, 
up-to-date mechanic, knows how “to handle 
men, and has 20 years’ experience. Address 
tox SOT, AMERICAN MACHINIST 
Position as superintendent, 
agent, or manager, thoroughly 
gineer, now holding responsible 
First-class references as to character, 
and mechanical ability Box 510, AM 
advertising or sales 
engineer with 


work in 
Address 


sober 


purchasing 
practical en 
position 
business 
MaAcH 
manager 


Position as 
i 12 years’ ex 


by mechanical 


perience in office, drafting room, shop, and 
selling IHlas thorough mechanical training 
knowledge of advertising, good command of 


English, and is a clear, concise correspondent 


Is a high-grade man and will consider only 
first-class offer. Address Box 497, AM. MacH 


NEW YoRK 


Superintendent or master mechanic desires 


change: first-class references and experience 
on hard problems. Box 416, AmMeR. Macu 
Mechanical engineer: 25: university grad 


knowledge and shop 
Box 432, AM. M 
steam engines well 
draftsman desires a 
DOG, AMER. MAcH 
experienced designer 


vate: good theoretical 
experience, desires position 

A graduated, and on 
experienced mechanical 
temporary position SOX 

Mechanical engineer, 
on automobile, marine and stationary 
lene and oil engines, is open to engagement 
Box 508, AMERICAN MACHINIS1 

Position as foreman and designer by a 
tool and model maker, jigs, gauges, com 
pound dies, ete. 20 years’ experience. Box $11, 
AMERICAN MACHINIST 


gaso 


classes of 


AMERICAN MACHINIST 


General foreman of shops, age 37, mas 
ter mechanic, varied experience, successfully 
producing high-grade work at lowest cost; 
natural executive Box 402, AMER. MACH 

Position as manager of works: held similar 


position seven years; 
machinery good 


can improve and design 
mechanical, executive and 
abilities; furnish best of references 
from concern where now employed Box 374 
AMERICAN MACHINIST 

Mechanical draftsman 
a change Being married, wants a_ steady 
position with plenty of hard work, so that he 
cen use brain and experience: have a good 
education and experience especially with 
special and mill machinery Box 430, Am. M 


business 


and designer wishes 





PENNSYLVANIA 


wishes 
assistant 
AMERICAN MACH 
general 
compressors, 


MACHINIS' 


Chief draftsman, 
position as chief 
uperintendent tox 


general mill work, 
draftsman 01 
417, 
superintendent ol 
foreman, on steam pumps, air 
and machinery. Box 421, AMER 
Wanted—Position as master mechanic or 
designing draftsman by a good practical man, 
holding similar position now, 10 years with 
present employer Box 426, AMER. MACH 


Help Wanted 


indicates 
nothing else 


Position as 


Classification 
advertiser, 


present address of 


CONNECTICUT 

Wanted —First-class 

Lamson turret lathe: 

around machinist The 
lianbury, Conn 


operator on Jones & 
also one first-class all 
New Machine Co., 


Patternmaker as working foreman small 
shop in eastern city state age, experience 
and pay expected. Address “Eastern,” Care 
AMERICAN MACHINIST. 

Machinists wanted—Lathe, drill press and 
bench hands, to work on tools and automatic 
machines, give full particulars. The Boesch 
Mfg. Co., Danbury, Conn. 

Wanted—Good all-around machinists fa 
miliar with heavy work; steady work and 


sood wages Apply at once, Farrel Foundry 
& Machine Co., Ansonia, Conn 
ILLINOIS 
Wanted—-A man who has had experience 


making a general line of milling cutters, both 
solid and inserted tooth, carbon and high 
speed steels. Steady work for good reliable 
mun Box 499, AMERICAN MACHINIS1 


Wanted—-An_ _ experienced = superintendent 
for our plant at Aurora, Illinois Must be 
familiar with power transmitting and con 
veying machinery. State age, experience, 


where employed at present and length of 
services in previous positions. All communi 
cations kept confidential Address Stephens 
Adamson Mfg. Co., Works, Aurora, IIL, or 
New York Office, 43 Exchange Place 
Wanted—Superintendent for light manu 


facturing plant making addressing and du 


plicating machines and supplies New fire 
proof building having 50,000 ft. floor space. 


’resent superintendent going in business for 
himself Must be an expert on dies and jigs 


for manufacturing interchangeable parts and 
be fully competent to manage all kinds of 
help Give age, experience, reference and 
alary expected If desired applications will 





kept 
Chicago, Il 


confidential Addressograph Co., 
INDIANA 
men, tool makers, 
steady 

Western 


Wanied 
chinists 
increasing torce 
Logansport, Ind 

Wanted—A draftsman; gas 
atus and plants, by a contracting firm in In 
diana Tech. graduates of several years’ shop 
or gas works experience preferred Address 

( 


‘KY ‘are AMERICAN MACHINIS1 


and ma 
employment ; 
Motor Co., 


Lathe 
wages; 
The 


Ciood 


works appar- 


MASSACHUSETTS 
Experienced mechanical draftsmen wanted 
for permanent position with General Electric 
Co., Lynn, Mass Send full particulars re 








69 


entire plant: successful applicant must show 
actual experience as foreman in this class of 
work; liberal salary for right man Address 
Box 455, AMERICAN MACHINIST 


MISSOT RI 


Wanted— First-class assemblers ; prefer 
those having had experience on adding ma 
chines or typewriters; give references Uni 
versal Adding Machine Co., St. Louis, Mo 

Experienced superintendent, familiar with 
general sheet-metal work and fire-proof win 
dows; take full charge of factory perma 
nent position for first-class man state ex 


wanted Address Hl. W 


MACHINIS1 


perience and salary 
\MERICAN 


NEW JERSEY 
Wanted—Mechanical draftsmen on smal 
tool and jig work; state age, experience, ret 


erences and salary “il tox 508, AM. M 
Wanted Lathe, planer, vise and machine 
inds; good wages for first-class men The 
Standard Motor Construction Co., 180 Whiton 
street, Jersey City, N. J 

Wanted Tool, die 
necustomec to 
steady work 
competent 


expec 1 


hy 


instrument makers 
complicated work ; 
and good wages to thoroughly 
men: give references Address 
Box 438, AMERICAN MACHINIST 
We are increasing our tool-making depart 
ment and solicit applications from toolmakers 
and machinists who are experienced on fine 
and complicated work. Apply to Victor Talk 
ing Machine Co., Camden, N 
We have plant 
floor and day work and lathe 
hands tor Good pay and steady 
work for Address or apply at 
| 


and 
accurate, 


increased our and desire 
hands for 
night work 


good men 


vise 


l’ond Machine Tool Co., Vlaintield, N 
Draftsmen—-Large works requires compe 
tent men with experience on general engineer 
ing and construction work; preferably thos« 
who have worked on heavy special machin 
ery, power plants, mill buildings, etc.; appli 
cations must state age, qualifications, initial 
salary and references Box 487, AM. Macu 





As we are continually adding to our depart 
ments, we have openings for men familiar 
with engines and pumping machinery; we re 


quire lathe, planer, shaper, drill and vise 
hands, also erectors for inside and outside 
work ; good pay and steady work to good men 


Address Worth 


ington, 


communications to 
Hlarrison, N. J 


Hienry R 


NEW YORK 
Wanted —A few first-class wood pattern 
makers. Snow Steam Pump Works, Buffalo 


_ = 

Wanted—Experienced draftsmen, toolma 
kers and machinists; give age, references and 
expected Remington Arms Co. Ilion 





wages 


Wanted 
makers on small and 
ing, and drawing die 
\lbany, N 


Wanted 


Several tool or die 
blanking, form 


Burdick & Son 


first-class 
medium 
work 


Designer on tools and equipment 


with shop and drafting experience SLU per 
week Adriance, Platt & Co Poughkeepsie, 
N. ¥ 


Wanted —Draftsmen capable of designing 


tools for small interchangeable work Write 
giving experience, age and salary expected 
Address: Box 434, AMERICAN MACHINIS’ 

Wanted A number of first-class lathe 
planer, slotter and boring mill hands, fot 
both day and night shift Steady work and 
good wages Apply to Ingersoll-Rand Co., 
rarrytown, N. Y 

Several mechanical draftsmen wanted 
must have had at least 4 years’ actual experi 
ene good salaries to good men give par 
ticulars location New York City tox 400 


AMERICAN 
Wanted 


MACHINIST 
orders and 
familiar 


Young man to handle 
invoices, must be good writer and 
with materials used in machine shop State 
experience, give reference and state salary 
desired Box 425, AMERICAN MACHINIS1 
Wanted —Detail draftsman 
enced in steam engine or alt 
sign preferred; in answering give full partic 
ulars as to age, experience in detail and sal 


one experi 
compressor de 


gurding age, education, experience and salary ary required tox 428. AMER. MACHINIS’ 
expected ped Engineer <— ey ~~ Cummings Machine Co., 238 William St 
Office, General Electric Co est Lynn, Mass. (1) foor, are in need of lathe, planer, milling 
Wanted—-Foreman on high-grade automo machine, boring mill, and general hands, ac 
bile work: familiar with modern shop meth ecustomed to building machine tools § and 
ods; capable of producing results and hand special machinery First-class workmen only 
ling men; successful applicant must show ex need apply 

perience tm tals Hine: State Sully expersenes, A travelling salesman having practical 
give reference, age and salary expected. Lo ; sell suneriot 
cation western Massachusetts Address ™achine shop experience to ‘ u 
S. P.." AMERICAN MACHINIS1 screw machine accessory Good opportunity 
for proper person to advance lo receive at 
MICHIGAN tention, state age, experience and salary ex 

Foreman die and tool department—Want pected Mechanical AMER. MACHINIS1 
ed, a man capable of managing this depart A concern in New York city wants @ man 
ment in a large factory in southern Michi widely experienced in handling men on hand 
can, manufacturing steel ranges, summer and automatic screw machine work to take 
cook stoves, etc must be able to design and charge of its screw machine department A 
make all classes of forming, drawing, perfor high-grade man who can get results from 
ating and punching dies and special power men and machines will find this a good 

tools; will also act as master mechanic foropening Address Box 423, Amer. MACH 








AMERICAN MACHINIST 


draftsmen wanted 
with large mining company in western 
l'’ennsylvania; applicants must state age, ex 
perience, salary expected, and date for enter 
AMERICAN MACH. 


familiar with automatic machinery and power 
AMERICAN MACHINIST. 


had experience in experimental machine tool man with shop and drawing room experience 


January 17, 1907. 


WASHINGTON, D. C. 
Ship draftsmen and assistant 
ship. draftsmen. Pay from $5.04 to $2.00 per 
For further information address 
“Commandant,” Navy Yard, Washington, 


WISCONSIN 


Large concern building excavating and rail 
machinery wants to correspond with 
first-class mechanical draftsmen with view to 
filling future vacancies as they occur; wants 
men now employed; give full experience and 
reasons for changing; shop experience great 
advantage; all letters acknowledged and held 


L pected and give references. 
Iron and Brass Works, Dayton, 0. 
work; must be capable of erecting machines 
demonstrating ; 


Manufacturing 


shop, employing 400 men, located in western Technical and experienced man wanted to 


Box 919, AMERICAN MACHINIST. 
FOREIGN 
A competent superintendent thor 


familiar with the mamufacture of 
special sewing machines with interchangeable 
parts of modern design. A permanent posi 
tion is offered with one of the most important 
German sewing machine companies, in_ busi 
ness 40 years, and employing 400 workmen. 
Applicants must have filled similar position in 
America, and must be either German, or have 


expected and date for entering position. 
AMERICAN MACHINIST. 
designing jigs and fixtures for machine tools. 
State experience and salary desired. 
AMERICAN MACHINIST. 
on jig and fixture work for light high-grade 


knowledge of the German lan 


Address giving full information as to 
age, qualifications, ete., to K. N. 3065, Rudolf 
Mosse, Kiln am. Rhine, Germany. 


petent workmen. 


Apply to the Taft-Peirce 
Mfg. Co., Woonsocket, R. I. 


415, AMERICAN MACHINIST 
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Marshall & Huschart 
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& John, Rock- 


, Boston, Mass. 


Mach. Co., 


New York. 
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New 
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Cleveland, O. 
Co Edwin, 
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field, Mass. 
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and, © 

National-Acme Mfg Co., Cleve 
land, © 
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land, © 

Books, Mechanical 

American School of Correspond 
ence, Chicago, Ill 

Derry-Collard Co., New York 

Hlill Publishing Co., New York 
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Wiley & Sons, Jno., New York. 
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Engine C 
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Ridgway, la 
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Pittsburg, Pa 
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Boring and Drilling Ma- 
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Barnes Co., B. F.. Rockford, II 
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ord, Ill 


Prov., R. 1 
Ltd., John, 


& Smith Co., 
& Sons Co., 


eaman 
Bertram 


lDbundas, Ontario, Canada 
Retta Mach. Co.. Wilmington. De! 
BRinsse Mach. Co., Newark, N. J. 
toyvnton & Plummer, Worcester, 
Mass 


& Son, G. ID 
Supply Co 
Machine Wks 
ms, hdga l 

4 and 
Warner Instrument Co 
Warner & 
Watson-Stillmat 
Wel Bros. ¢ l 
West Haven Mfg. Co ith cove 
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Westmacott Co 1M 
W hiteon Blaisde 
Fool C 

Whitman & Barnes 
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Wormer Machinery (+ = 7 
Wrvyke & ¢ J 
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and Drilling 

chines, Horizontal 
Continued ’ 

Detrick & Harvey 
timore, Md 

Fitchburg Machine Works, Fitch 
burg, Mass 


Mach. Co., Bal 
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(ohio 
McCabe, J. J... New York 
Motch & Merryweather 
ery Co., Cleveland, O 
Newton Mach. Tool Wks., 
delphia, L'a 
Niles-Rement-Pond Co., 
Pawling & lHarnischfeger, 
waukee, Wis 
rentiss Tool & Supply Co., 


Machin 
Phila 


New York 
Mi! 


New 


Sellers & Co., Inc., Wm., Phila 
deiphia, Va 

Vandyck Churchill Co., 

Warner & Swasey Co., 
Ohio 

White 


New York 
Cleveland 
omb Blaisdell Mach. Tool 
Wotecester, Mass 


Boring and Turning Mill« 


American Tool Wks. Co., Cin., 0 
Laker Bros., Toledo, O 
Baush Mach. Tool Co., 
field, Mass 
Bertram & Sons Co Ltd., 
lbundas, Ontario, Canada 
Retts Mach. Co., Wilmington, De! 
lard Mach. Tool Co., Bridge 
port Conn 
Colburn Mach 
n. Ta 
Gisholt Mact 
Ilarrington 


Spring 


John 


Tool Co., Frank 
Wis 
Edwin, 


Co... Madison, 
Son & Co, 


hiladelphia, Pa 
Hill, Clarke & Co., Boston, Mass 
King Mach. Tool Co., Cincin., O 
MeCabe, J. J... New York 
Niles-Bement-Pond Co.. New York 
oole Co., J. Morton, Wilmington, 
rentiss Tool & Supply Co., New 
Vork 
Ridgeway Dynamo & Engine Co., 
Ridgway, Pa 
Sellers & Co., Inec., Wm., Phila 
deiphia. Ta 
Vandyck Churchill Co., New York 


Warner & Swasey Co., Cleveland 


Ohio 


Boring Tools 


Armstrong Bros. Tool Co., Chi 
cago, Ill 

Carr Bros., Syracuse, N. Y 

Fairbanks Co., Springtield, Ohlo 


Brackets, Lamp 


Standard Welding Co., Cleveland, 
Ohio 

Brakes, Magnetic Friction 

Electric Controller & Supply Co 
Cleveland ‘) 


Bulldozers 

tertram & Sons Co., Ltd., 
Dundas, Ontarlo, Canada 

rentiss Tool & Supply Co., 
York. 


John, 


New 
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Cabinets, Tool 

Armstrong Bros. Tool Co., Chi- 
cago 

Hammacher, Schlemmer & Co., 
New York. 

Calipers 

Athol Mach. Co., Athol, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Slocomb Co., J. T., Providence, 
in Be 

Starrett Co., L. 8., Athol, Mass. 


Cams 

Boston Gear Wks., 
Carborundum 
See Grinding Wheels. 

Castings, Brass and Bronze 


Lumen Bearing Co., Buffalo, N. Y. 

Nolte Brass Co., Springfield, O. 

Phosphor Bronze Smelting Co.. 
Philadelphia, Pa. 


Castings, Die Molded 


Boston, Mass. 


Franklin Mfg. Co., H. H., Syra 
cuse, we 

Castings, Iron 

Birdsboro Steel Fdry. & Mach 
Co., Birdsboro, Pa. 

Fairbanks Co., Springfield, O. 

Farrel Fdry. & Mach. Co., An- 


sonia, Conn. 

Hopson & Chapin Mfg. Co., 
London, Conn. 

Poole Co., J. Morton, Wilmington, 
Del. 

United Engineering & Fdry. Co., 


New 


Pittsburg, Pa. 

Castings, Steel 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Farrel Fdry. & Mach. Co., Anso- 
nia, Conn. 


Kent & Co., Edwin R., Chicago. 
Ill. 


Cement, Cast Steel 


Clark Cast Steel Cement Co., Shel 
ton, Conn. 


Centering Machines 
Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 
Hlendey Mach. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 
National Mach. Co., Hartford, Ct. 
Pratt & Whitney Co., Hartford 
Conn. 
~“—~ Tool & Supply Co., New 


ork. 
w bites Mach. 


Co., D. EB., New 
London, Conn. 
Centers, Planer 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Pratt & Whitney Co., Hartford, 


Conn. 
Woodward & Powell 
Worcester, Mass. 


Planer Co., 


Chains, Driving 


Baldwin Chain & Mfg. 
cester, Mass. 
Boston Gear Wks., 
Ihamond Chain & Mfg. Co., In- 

dianapolis, Ind. 
Jeffrey Mfg. Co., Columbus, O. 
Link-Belt Co., Philadelphia, Pa. 
Morse Chain Co., Ithaca, N. Y. 
Whitney Mfg. Co., Hartford, Ct. 


Charts and Maps 
Derry-Collard Co., New York. 


Chisels, Cold 


Co., Wor- 


Boston, Mass. 


Hlammacher, Schlemmer & Co., 
New York. 
Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 
Chuacking Machines 
American Tool Wks. Co., Cin., O. 
Co., Provi- 


Brown & Sharpe Mfg. 
dence, R. I. 

Cleveland Automatic Machine Co., 
Cleveland O 

Gisholt Mach. Co., Madison, 7 


LeBlond Mach. Tool Co., 
Cincinnati, Ohio. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Warner & Swasey Co., Cleveland, 


Ohio. 


Whitcomb-Blaisdell Machine Tool 


Co., Worcester, Mass. 

Windsor Mach. Co., Windsor, Vt. 

Chucks, Drill 

Almond Mfg. Co., T. R., Brook- 
Ivn, N. Y. 

Brown & Co., R. H., New Haven, 
Conn. 

Cleveland Twist Drill Co., Cleve- 


land, 0. 





Continud. 
Co., Hartford, 


Co., Greenfield, 
erten & Son Co., E., Windsor 
Locks, Conn. 
Jacobs Mfg. Co., Hartford, Conn. 
Morse Twist Drill & Mach. Co.. 
New Bedford, Mass. 
National Tool Co., Cleveland, © 
Niles-Bement-Pond Co., New York. 
Pratt Chuck Co., Frankfort, N. Y. 
Standard Tool Co., Cleveland, O. 
Trump Bros. Mach. Co., Wilming- 
ton, Del. 


Drill 
Chuck 


Chucks, 
Cc oo’ 


Goodell - Pratt 
Ma 


Whitney Mfg. Co. Hartford, Ct. 
Whiton Mach. Co., D. E., ew 
London, Conn. 


Wiley & Russell Mfg. Co., Green- 


field, Mass. 
Chucks, Lathe 


Chuck Co., Hartford, 


Cushman 
Conn. 7 
Gisholt Mach. Co., Madison, Wis. 


Hoggson & Pettis Mfg. Co., New 


Hiaven, Conn. 

Horton & Son Co., E., Windsor 
Locks, Conn. 

National Tool Co., Cleveland, O 


Niles-Bement-Pond Co., New York. 
Skinner Chuck Co., New Britain, 


Conn 
Union Mfg. Co., New Britain, Ct. 
Whiton Mach. Co., D. E., New 
London, Conn. 


Ohucks, Planer 


National Tool Co., Cleveland, O. 

Niles-Bement-Pond Co., New York. 

Reed Co., Francis, Worcester, 
Mass. 

Skinner Chuck Co., New Britain, 
Conn. 


Chucks, Split 


National Tool Co., Cleveland, O. 


Rivett Lathe Mfg. Co., Boston, 
Mass. 
Circuit Breakers 
Co., Ampere, 


Crocker - Wheeler 
NN. d. 

Electric Controller & Supply Co., 
Cleveland, Ohio. 

General Electric Co.. New York. 

Westinghouse Electric & Mfg. Co., 
Pirtsburg, Pa. 


Clamps 

Billings & Spencer Co., Hartford, 
Conn. 

Hoggson & Pettis Mfg. Co., New 


Haven, Conn. 
Clutches, Friction 


American Tool & Mch. Co., Bos- 
ton, Mass. 

Caldwell, Son & Co., H. W., Chi- 
eago, Ill. 

Cresson Co., Geo. V., Phila., Pa. 

Eastern Machinery Co., New Ha- 
ven, Conn. 

Evans Friction Cone Co., Newton 


Centre, Mass. 
Johnson Mach. 
ford, Conn. 
Link-Belt Co., 
New Haven Mfg. 

Conn. 
Niles-Bement-Pond Co., 
Patterson, Gottfried & 

Ltd., New York. 
Wood's Sons Co., T. B., Chambers- 

burg, Pa. 


Co., Carlyle, Hart- 


Philadelphia, Pa. 
Co., New Haven, 


New York. 
Hunter, 


Magnetic 
& Supply Co., 


Clatches, 
Electric Controller 
Cleveland, Ohio. 
Coal Handling Machinery 
Link-Belt Co., Philadelphia, Pa. 
Coils 
Standard Welding Co., 
Ohio. 
Collectors, Pneumatic 
Sturtevant Co., B. F., 
Mass. ‘ 
Compound, Pipe Joint 
Dixon Crucible Co., Joseph, 
City, N. J. 


Cleveland. 


Boston, 


Jersey 


Compressors, Air 

Blaisdell Machinery Co., Brad- 
ford, Pa. 

Blanchard Mach. Co., Boston, 
Mass. 

Bury Compressor Co., Erie, Pa. 

Curtis & Co. Mfg. Co., St. Louis, 


Mo. 
General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 
Ingersoll-Rand Co., New York. 
International Steam Pump 
New York. 
Mietz, August, New York. 
Spacke Machine Co., F. W., 
dianapolis, Ind. 


Co., 


In- 





Compressors, Gas 
Ingersoll-Rand Co., New York. 
Conduit, Interior 
Sprague Electric Co., 
Cones, Friction 


Evans Friction Cone Co., Boston, 
Mass. 


New York. 


Connecting Rodsand Straps 
Leard, W. E., New Brighton, Pa. 
Stundard Connecting Rod Co., 
Beaver Falls, Pa. 
Tindel-Morris Co., Eddystone, Pa. 
Contract Work 
Blanchard Mach. Co., 
Mass. 
Chapman & Co., J. B., Springfield, 


Mass. 


Boston, 


Consulting Engineer 


Thompson, Hugh L. 

Controllers and Starters, 
Electric Motor 

Case Mfg. Co., Columbus, O. 

Croc ~ - Wheeler Co., Ampere, 
N. 


Controller & Supply Co., 
Cleveland, Ohio. 

General Electric Co., New York. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


E lectric 


Coping Machines 


Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 
Long & Allstatter Co., Hamilton, 


Ohio. 
Niles-Bement-Pond Co., New York. 


Cork Inserts 

National Brake & Clutch Co., Bos 
ton, Mase 

Correspondence Schools 

See Schools, Correspondence. 

Cost Systems 


American Mechanical Calculator 
Co., Cincinnati, O. 

Cotters 

Morse Twist Drill & Mach. Co., 


New Bedford, Mass. 


Whitman & Barnes Mfg. Co., Chi- 
eago, Ill. 

Counterbores 

Morse Twist Drill & Mach. Co., 


New Bedford, Mass. 
Slocomb Co., J. T., Prov., R. 1. 


Countershafts 

Almond =~ Co., T. R., Brook- 
lyn, N. 

Builders’ » Fdry., Prov., R. I. 

Evans Friction Cone Co., New 
Center, Mass. 

LeBlond Mach. Tool Co., R. K., 


Cincinnati, O 


Mossberg Wrench Co., Central 
Falls, R 

Smith Countershaft Co., Boston, 
Mass. 

Countershafts, Friction 

Evans Friction Cone Co, New 
Center, Mass. 

Wilmarth & Morman Co., Grand 


Rapids, Mich. 


Countershafts, Speed 
Changing 

Cresson Co., Geo. V., Phila., Pa. 

Evans Friction Cone Co., New 
Center, Mass. 

Gisholt Mach. Co., Madison, Wis. 

Counting and Printing 
Wheels 

Franklin Mfg. Co., H. H., Syra- 
cuse, N. Y. 

Couplers, Hose 

Ingersoll-Rand Co., New York. 

| Couplings, Shaft 

Almond Mfg. Co., T. R., Brook- 
lyn, N. Y. 

Caldwell & Son co... BB. W.. Gt 
eago, Ill. 

Chisholm w , Moore Mfg. Co., 
Cleveland, 

Cresson Co., Geo. V.. Phila... Pa. 


Electric Controller & Supply Co., 
Cleveland, Ohio. 


Link-Belt Co., Philadelphia, Pa. 

Nicholson & Co., W. H., Wilkes- 
barre, Pa. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 





Couplings, Shaft—Continued. 
Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 


Standard Gauge Steel Co., Beaver 


Falls, Pa. 
Wood's Sons Co., T. B., Chambers- 


burg, Pa. 
Cranes 


Alliance Machine Co., Alliance, 0. 


Brown Hoisting Mach. Co., New 
York. 
Case Mfg. Co., Columbus, O. 


Cleve- 


Wick- 


Chisholm & Moore Mfg. Co., 
land, O. 

Cleveland Crane & Car Co., 
liffe, O. 

a Forgings Co. 
a. 

Cums & Co. Mfg. Co., St. 

General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 

Maris Bros., Philadelphia, Pa. 

Nichols, Wm. S8S., New York. 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De- 


troit, Mich. 
Obermayer Co., S., Cincinnati, 0. 


,. Oakmont. 
* 


Louis, 


Pawling & MHarnischfeger, Mil- 
waukee, Wis. 

Sellers & Co., Inc., Wm., Phila 
delphia, Pa. 

United Engineering & Fdry. Co., 
Pittsburg, Pa. 

Vandyck Churchill Co., New York. 

Yale & Towne Mfg. Co. New 
York. 

Cranes, Portable 

Nichols, Wm. 8S., New York. 

Crank Pin Turning 
Machines 

Niles-Bement-Pond Co., New York. 

Underwood & Co., H. B., Phila 


delphia, Pa. 


Crank Shafts 

Leard, W. E., New Brighton, Pa. 

Standard Connecting Rod Co., 
Beaver Falls, Pa. 

Tindel-Morris Co., Eddystone, Pa. 


Crucibles 

Dixon Crucible Co., Joseph, Jer 
y City, N. J. 

Obermayer Co., S., Cincinnati, O 

Crushers 


Niles-Bement-Pond Co., New York. 

Link-Belt Co., Philadelphia, Pa. 

Cupolas, and Ladles, Foun- 
dry 

Obermayer Co., S., Cincinnati, O. 

Paxson Co., J. W., Phila., Pa. 

Stevens, F. B., Detroit, Mich. 

Cups, Grease 

Tunkenheimer Co., Cincinnati, O 

Williams Valve Co., D. T., Cin 
cinnati, O. 


Cut Meters 


Warner Instrument Co., Beloit, 
Vis. 
Cutters, Milling 


Adams Co., Dubuue, Iowa. 
Becker - Brainard Milling Mach. 
Co., Hyde Park, Mass. 
Brown & pneeye Mfg. Co., 

dence, R. 
Cleveland Twist Drill Co., Cleve- 


land, O. 

Ingersoll Milling Mach. Co., Rock- 
ford, IIL. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


Provi 


Pratt & Whitney Co., Hartford, 
Conn. 
Rogers Works, Jno. M., Gloucester 
ity, N. J 


Standard Tool Co., Cleveland, 0. 
Union Twist Drill Co., Athol, 


Mass. 
Whitney Mfg. Co., Hartford, Ct. 


Cutting-off Machines 


Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Bignall & Keeler Mfg. Co., Ed- 
wardsville, Ill. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Fawcus Mach. Co., Pittsburg, Pa. 

Hill, Clarke & Co., Boston, Mass. 

Huribut- Rogers Mach. Co., South 
Sudbury, Mass. 

Newton Mach. Tool Works, Phila- 
delphia, Pa. 

& Co., 


—, Barnes 

Pratt & Whitney Co., Hartford, 
Prentiss Tool & Supply Co., New 
Vandyck Churchill Co., 


Boston, 


New York. 
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“Whitney” Chains 


In 1907 will break all previous records for durability 

















We are moving into our new fire-proof factory building and will operate both plants, 
old and new, until we are fully settled so our production may be steadily increased 
with no interruption. 























PHOTO. TAKEN NOVEMBER. 1906 
| This cut- gives an idea only of the plant which we believe will be 
the finest.and most complete in existence for the manufacture of 
High Grade Driving Chains. - 


“Whitney” Chains 
“HAND “55°"" MILL- 
ING MACHINES, and 
The Woodruff Patent 
System of Keying 


PATENTED 

















are Standard with 
most American Build- 
ers of Automobiles, 

Commercial Cars, 


PNA ; 
aeaouter, Niachinery, etc. 
~ 


et 











The Whitney Mfg. Co. 


Hartford Connecticut 
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Catting-Off Tools 


Armstrong Bros. Tool 
eago, Ill. 
Billings & Spencer Co., Har tford, 


Conn 


Co., Chi- 


Fairbanks Co., Springfield, Ohio. 

Fitchburg Machine Works, bk itch- 
burg, Mass ; 

O. K. Tool Holder Co., Shelton, 
Conn 

Pratt & Whitney Co., Hartford, 
Conn. 

Cyclometers 


Veeder Mfg. Co., Hartford, Conn. 


Diamond Tools 


Bridgeport 
Co., Bridgeport, Conn. — 
Dickinson, Thos L., New York. 


Dies, Sheet Metal 


American Tube & Stamping Co., 
Bridgeport, Conn. — 
Bliss Co., E. W., Brooklyn, N. Y. 


Boston Tool Co., Cambridge, Mass. 
Kent & Co., Edw. R., Chicago, III. 
Wade Machine Co., Boston, Mass. 
Dies, Sub-Press 
Waltham Machine Works, 
tham, Mass. 

Dies, Threading, Opening 
Errington, F. A., New York. 


Wal- 


Geometric Tool Co., New Haven, | 
Conn. 

Jones & Lamson Mach. Co., 
Springfield, Vt. 

Pratt & Whitney Co., Hartford, 
Conn. 


Dowel Pins 
Winkley Co., Hartford, Conn. 
Drawing Boards and Tables 


Economy Drawing Table Co., To 
ledo, Ohio 

Keuffel & Esser Co., New York. 

Rich, J. & G., Phila., Pa. 

Drawing Materinin 

American Tracing Cloth Co., New 
York. : 

Derry-Collard Co., New York 

Keuffel & Esser Co., New York. 

Rich, J. & G.,. Phila., Pa 

Soitmann, FE. G., New York. 

Technical Supply Co., Scranton, 
Pa. 

Drafting Machines 

Universal Drafting Mach. Co., 


Cleveland, O. 
Drift Bolt Drivers 
Ingersoll-Rand Co., New York. 
Drilling Machines, Bench 


American Watch Tool Co., Wal 
tham, Mass. 

Barnes Co., B F.. Rockford, 1! 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Boynton & Plummer, Worcester, 
Mass. 

Dwight Slate Mach. Co., .Hart- 
ford, Conn 

Goodell - Pratt Co., Greenfield, 
Mass. 

Ingersoll-Rand Co... New York. 

Patterson. Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentice Bros. Co., Worcester, 
Mass. 


Drilling Machines. Boiler 
American Tool Wks. Co., Cin., O. 
Bertram & Sons Co., Ltd... John, 
Dundas, Ontario, Canada. 
Bickford Il rill & Tool Co., 
cinnati, O. 
Boynton & Plummer, 


Cin- 


Worcester, 


Mass 

Foote, Burt Co., The, Cleveland, 
Ohio. 

Ingersoll-Rand Co., New York. 


New York. 
Worcester, 


Niles-Bement-Pond Co., 
Prentice Bros. Co., 
Mass. 


Drilling Machines, 
Spindle 


American Tool Wks. Co., 
Baker Bros., Toledo. 0. 
Barnes Co., B. F., Rockford, Il 
Barnes Co., W. F. & John, Rock- 


Multiple 


Cin., O. 


ford, TIl. 

Baush Mach. Tool Co., Spring 
fleld, Mass 

Bertram & Sons Co.. I.td.. John, 
Dundas, Ontario. Canada. 

Bickford Drill & Tool Co., Cin 
einnati, O. 

Fenn Mach. Co.. Hartford. Conn 


Foote, Burt Co., The, Cleveland, 
Ohio. 

Fosdick Mach. Tool Co., Cin., O 

Harrington. Son & Co., Edwin, 


Philadelphia, Pa. 


Safety Emery Wheel | 


| American 


Drilling Machines, Multiple 


Spindte Continued 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 

Hill, Clarke & Co., Boston, Mass 

Marshall & Huschart Machry. Co., 
Chicago, Ill. 

McCabe, J. J., 

Newton Mach. 
deiphia, Pa. 

Niles-Bement-Pond Co., 

Prentice Bros. Co., 
Mass. 

Prentiss Tool & Supply Co., New 
York. 


New York. 

Tool Works, Phila 
New York. 
Worcester, 


Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Slate Machine Co., Dwight, Hart- 
ford, Conn. 

|Drilling Machines, Port- 
able 

| Cincinnati Elec. Tool Co., Cin., O. 


Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

| Hisey-Wolf Mach. Co., Cincin., O. 

| Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

U. S. Electrical Tool Co., Cincin- 
nati, O. 

| Drilling Machines, Radial 

American Tool Wks. Co., Cin., O. 

| Baush Mach. Tool Co., Spring- 
field, Mass. 

Bertram & Sons Co., Ltd., John, 


Canada. 
Tool Co., 


Dundas, Ontario, 
Bickford Drill & 
cinnati, O. 
Detrick & Harvey Mach. Co., Bal- 
timore, Md. 


Cin- 


Dreses Mach. Tool Co., Cin., O 
Fairbanks Co., New York. 
Fichburg Machine Works, Fitch- 
burg, Mass. 

Foote, Burt & Co., Cleveland, O 
Fosdick Mach. Tool Co., Cin., O. 
Gang Co., Wm. E., Cincinnati, O. 
| Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 


Hill, Clarke & Co., Boston, Mass. 

Marshal! & Huschart Machry. Co., 
Chicago, Ill. 

| McCabe, J. J., New York. 

| Morris Fdry. Co., Jno. B., Cin 
cinnati, O. 

Mueller Mach. Tool Co., Cin., O. 

Niles-Rement-Pond Co., New York. 


Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Inc., Wm., Phila- 


delphia. Va. 


Vandyck Churchill Co., New York. 


| Drilling Machines, Turret 


National Separator & Machine 
Co., Concord, il. 


Niles-Bement-Pond C o., New York. 


Drilling Machines, Upright 
Tool Wks. Co., Cin., O. 
Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, II. 
Barnes Co., W. F. & John, Rock 
ford, Ill. 

eaman & Smith Co., Prov., R. IL 
ertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 


Loynton & Plummer, Worcester, 
Mass 

Cincinnati Mach. Tool Co., Cin- 
cinnati, O 

Davis Machine Co., W. P., Roch- 
ester, ° 

Fenn Mach. Co., Hartford, Conn. 

Fosdick Mach. Tool Co., Cin., O. 

Foote, Burt & Co., Cleveland, O 


Newark, N. J. 
Co., Edwin, 


Gould & Eberhardt, 

Ilarrington, Son & 
*hiladelphia, Pa. 

Henry & Wright Mfg. 
ford, Conn 

Hill, Clarke & Co.. Boston, Mass. 

Hoefer Mfg. Co., Freeport, Ill. 

Marshall & Huschart Machry. Co., 
Chicago, 


Co., Hart- 


McCabe, J. J.. New York. 

Murchey Machine & Tool Co., De- 
troit, Mich. 

Morse Twist Drill & Mach. Co., 


New Bedford, 
New Haven Mfg. 
Conn. 


Mass. 
Co., New Haven, 


Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Prentice Bros. Co., Worcester, 
Mass. 


Prentiss Tool & Supply Co., New 
York. 


Reed Co., Francis, Worcester, 
Mass. 

Robertson Mfg. Co., Buffalo. N.Y 

Sellers & Co., Inc., Wm., Phila 
deiphia, Va. 

Sibley Machine Tool Co,, South 
Bend, Ind. 





Drilling Machines, Upright 
Continued. 
Slate Machine Co., Dwight, Hart- 
ford, Conn. 
Sloan & Chace Mfg. Co., Newark, 


Vandyck Churehill Co., New York. 

Whitney Mfg. Co., Hartford, Ct. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Drills, Center 

Morse Twigt Drill & Machine Co., 
New Bedford, Mass. 


Pratt & Whitney Co., Hartford, 
Conn 

Standard Tool Co., Cleveland, O. 

Drills, Hand 

Cincinnati Electrical Tool Co., 
Cincinnati, O. 

Hisey-Wolf Mach. Co., Cincin., O. 

Ingersoll-Rand Co., New York. 


Niles-Bement-Pond Co., New York. 


Drills, Pneumatic 
Chisholm & Moore Mfg. Co., Cleve- 


land, O. 
General Pneumatic Tool Co., Mon- 
+ # 


tour Falls, N. 
Ingersoll-Rand Co.. New York. 
International Steam Pump 
New York. 
Niles-Bement-Pond Co., New York. 
Drills, Rail 
tertram & Sons Co., Ltd., John, 
Ibundas, Ontario, Canada. 
Foote, Burt & Co., Cleveland, O. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


Co., 


York. 
Standard Tool Co., Cleveland, O. 
Drills, Ratchet 
Armstrong Bros. 
eago, Ill. 
Billings & Spencer Co., Hartford, 
Conn. 
Curtis & Curtis Co., Bridgeport, 


Tool Co., Chi- 


Conn. 
Ilisey-Wolf Mach. Co., Cincin., O. 
l’arker Co., Chas., Meriden, Conn. 


Pratt & Whitney Co., Hartford, 


Conn. 

Rogers Works, John M., Glouces- 
ter City, N. J. 

Standard Tool Co., Cleveland, O. 

Drills, Roek ° 

Ingersoll-Rand Co., New York. 

Northern Elec. Mfg. Co., Madison, 
Wis. 

Drying Apparatus 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Dynamos 

Burke Electric Co., Erie, Pa. 

( & C Electric Co., New York. 


at aa - Wheeler Co., Ampere, 

E ck | Dy namo $ Motor Works, 
Belleville, N. 

E iectre RE Co., Bayonne, 

General Electric Co., New York. 

Jantz & Leist Elec. Co., Cin., O. 

Northern Blec. Mfg. Co., Madison. 


Wis. 

Ridgway Dynamo & Engine Co. 
Ridgeway, Pa. 

Roth Bros. Co., Chicago, TI. 

Sprague Elec. Co., New York. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Triumph Electric Co., Cincin., O. 

Westinghouse Elec. Mfg. Co., 
Pittsburg, Pa. 

Electrical Supplies 


Clark, Jas. Jr. & Co., Louisville, 
Ky 

Electric Controller & Supply Co., 
Cleveland, Ohio 

EK te Dynamic Co., Bayonne, 


General Electric Co., New York. 

Jantz & Leist Blec. Co., Cin., O. 

Meecnere Elec. Mfg. Co., Madison, 
8 


Co., Chicago, Ill. 

Co., New York. 

Cincinnati, O. 
Mfg. Co., 


Roth Bros. 
Sprague Elec. 
Triumph Elec. Co., 
Westinghouse Blec. 
Pittsburg, Pa. 


Electrically Driven Tools 
and Machinery 


American Tool Wks. Co., Cin., O. 

Cincinnati Electrical Tool Co., 
Cincinnati, O. 

Clark, Jas. Jr. & Co., Louisville, 
Ky. 

Cresount Forgings Co., Oakmont, 
A. 


Electric Controller 
Cleveland, O 


Hisey-Wolf Mach. Co., Cincin., O. 


& Supply Co., 





Driven Tools 


Electrically 
Continucd 


and Machinery 
Roth Bros. Co., Chicago, Ill. 
U. S. Electrical Tool Co., Cincin 
natt, O. 
Elevators 


Albro-Clem Elevator Co., Phila 
delphia, Pa. 

Curtis & Co. Mfg. Co., St. Louts, 
Mo. 

Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 
Tink-Belt Co.. Philadelphia. Pa 
Morse, Williams & Co., Phila., la. 
Emery Wheels 
See Grinding Wheels. 
Emery Wheel Drefsers 
Dement Stephan Mfg. Co., 


ba Oo. 
Diamond Saw $ Stamping Works, 
Buffalo. N. 


Ur- 


Heald Machine Co., Worcester, 
Mass 

International Specialty Co., De 
troit, Mich. 

Safety Emery Wheel Co., Spring- 
field, O 


Standard Tool Co., Cleveland, 9. 
Wrigley Co., Thos., Chicago, Ill. 
Enclosures, Tool-room 

Hart & Cooley Co., New Britain. 


Conn 
Merritt & Co.. Philadelphia, Pa. 


Engineering Appliances 


Lunkenheimer Co., Cincinnati, ©. 

Engineers, Consulting, and 
Mechanical 

Dodge & Day, Philadelphia, Pa. 

Engineers, Electrical 

Cpe - Wheeler Co., Ampere, 

Engines, Automobile 


Franklin Mfg. Co., H. H., Svra 
cuse, N. Y 
Co., 


Olds Gas 

Mich. 
Reeves Pulley Co., Columbus, O. 
Engines, Gas and Gasolene 


Power Lansing, 


Atlas = ane Works, Indianapo- 
lis, Inc 

Automatic Mach. Co., Bridgeport, 
Conn. 

a at Water Motor Co., Newark, 

Blaisdell Brad- 


Machinery Co., 

ford, Pa. 

ra ae Engine Co., Springfield, 

Grant Mfg. & Mach. Co., Bridge- 
port, Conn. 

Jacobson Mach. Mfg. Co., War- 
ren, Pa. 

New Era Gas Engine Co., Day- 
ton, O 

Power Co., Lansing. 


St. Marys Mach. Co., St. Marys 
Ohio. 


Gas 


Struthers-Wells Co., Warren, Pa 
Engines, Oil 
Mietz, August, New York. 


Engines, Steam 


Buffalo Forge Co.. Buffalo, N. Y. 

Garden City Fan Co., Chicago, III. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

“truthers-Wells Co.. Warren. Pa. 

as ee Co., B. F., Hyde Park, 
Mass 


Engravers 

Bormay & Co., New York. 

Engraving Machinery 

Coetee Mach. Co., Geo., Racine 
8. 


Exhaust Heads 


Sturtevant Co., B. F., Hyde Park, 
Mass. 


Exhibition Machinery 
Vhiladelphia Bourse, Phila., Pa. 
Expanders, Boiler Tube 


Nicholson & Co., Wm., Wilkes- 
barre, Pa. 


Fans, Electric 


Boston Blower Co., Hyde Park, 
ass. 

Crocker - Wheeler Co., Ampere, 

Diehl “Mfg. Co., Bilizabethport, 

General Electric Co., New York. 

Northern Elec. Mfg. Co., Madi- 
son, Wis. 

Sprague Electric Co., New York. 


Sturtevant Co., B. F., Hyde Park, 
Mass. 

Westinghonse Electric & Mfg. Co., 
Pittsburg, Pa. 
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THE U. S. NAVAL GUN FACTORY 





AT WASHINGTON, D. C.—Il 





History Continued from the Civil War to the Present Time—Establishment of Modera Shops in 1886— 
An Era of Extensive Improvements and Great Activity —The Spanish War—The Output now Bigger 


than Ever 





BY H. J. KENNEDY 


On July 23, 1862, while still a Comman- In 1863 Captain Harwood was made 
der, Dahlgren was appointed Chief of the a commodore, his squadron being the Po 
Bureau of Ordnance; about 
days afterward he was promoted to be 


Captain and his commission antedated, so and 


twelve tomac flotilla. He must have been a busy 


but 
man—running a ship-yard and gun factory 


commanding a squadron all at the 





FIG. 9. COMMANDANT'S QUARTERS 


nd making repairs of all kinds. The 
pper-rolling mill was kept running night 
nd day, but the tf copper manu 


factured was not nearly sufficient to meet 


amount < 


Recommendation was there 
extension of the mill, 


the demand 


tore made for an 
also for an additional storehouse, marine 
railway and extension of the yard. 
\ good idea of the ordnance situation . 


that time is given by the following ex- 
tracts from the official report of the act- 
ing chief of the bureau of ordnance in 
1863 : 
he introduction of a few rified guns 
of heavy caliber into the batteries of ships 
had already taken place in foreign navies 
prior to the date of our present rebellion, 
and in our own service experiments were 
conducted at the Washington navy 


direction of Rear-Admiral 


being 
vard, under the 
Dahlgren, for the purpose of devising a 
f rifling Nothing di 


has been accomplished, ex 


system rdnance 


cisive, however, 
cept with the rifle howitzers, and the ex- 
interrupted in the 


difficulty o1 


periments were rudely 
spring of 1861, owing to the 


btaining well seasoned timber for gun- 





that virtually he was of the rank of captain 
when he took charge of that bureau. His 
ability and valuable service in the im 
provement of ordnance were highly com- 
mended by the Secretary of the Navy. 
Captain Andrew A. Harwood then as 
sumed command of the yard and the di 
rection of the Potomac flotilla. 

INTERESTING INCIDENTS OF WAR TIME 

Ericsson’s little “Monitor,” which made 
such a plucky fight against the ram “Mer 
rimac,” brought to the yard a problem 
very similar to that which the New York 
subway during the summer of 1905 forced 
upon the people of that city. It was found 
that, although her design was very efficieit 
as regards protection from shot, her 
quarters were very inaccessible to air, a1 
it was necessary to devise some means of 
ventilating them. 

The Potomac flotilla had a har 
of it with the contraband vessels; 


} 


time 
FI 10 FFI 
1or, in 


spite of all their efforts, a large amount of sal \t t end of 1863 he was 
blockade-running went on. Besides the succeeded by Commo J. B. Mont 
ordinary “contraband of war” many at- gomery 

tempts were made at smuggling whisky During 1863 no improvements were 
across the river into Virginia. One ves- completed at the yard, but work was in 


sel had on board 428 dozen cans of egg- progress, such as dredging channels, build- 


nog, entered on the manifest as milk, and 
the cans were labeled “milk-drink.” 


ing a wall on the west side of the yard. 


increasing ordnance machinery and shops, 





. 
‘ 
RS’ QUARTERS 
carriages Initiatory steps have been 
taken to introduce iron gun-carriages in 
lieu of wood for the heavy gun-batteries 
For many years anterior to the war the 
Washington yard was the great depot i 


1 


from which the derived all its sup- 
plies of laboratory stores, fuses, boat how- 
shells. Since the rebellion, 


navy 


itzers, and 
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however, the public necessities compelled 
the elsewhere. 
The preparation of fireworks, 
fuses, percussion caps, shrapnel, together 
with all howitzer ammunition, still remains 
what is known as the 
‘ordnance-yard, and the general char- 
acter of the work there performed is too 
well known in all its manifold details to 


fabrication of howitzers 


military 


exclusively with 


need than 
excellence of workmanship and prompt- 
still maintains the 
acquired under Rear- 


more a passing reference, In 


of execution, it 
reputation 


ness 


high 








WARRINGTON AVENUE, LOOKING 


Admiral It is also worthy of 
mention that from the laboratory of this 
supplied 


Dahlgren 


yard alone the navy has been 
with fuses, percussion caps, and military 
the arms 
from the 
manufacturers of special arms. While the 
work of keeping up a constant supply of 
ordnance stores has been increasing, the 
numberless inventions 
have never been interrupted. So also with 
the practice from the several batteries at 


fireworks, as well as all small 


and cartridges not purchased 


experiments with 


armor plates and the proving of heavy 
guns and howitzers.” 

THE NAVY YARD PREPARES FOR ATTACK 

Up to 1864 the Confederates had been 
so much engaged in defending Richmond 
from assault, that there had been no ag- 
their part, 
threatening Washington, since 1861. But 
in July, 1864, Uncle Sam’s employees at 


gressive movement upon 


the navy yard literally laid down the ham- 
mer of the mechanic to take up the gun of 
the soldier; at that time General Lee, in 
his endeavor to make General Grant relax 
his threatening grip on Petersburg and 
Richmond, sent General Jubal Early into 
Maryland, with an expedition which came 
the 


The authorities there were 


right up to fortifications outside of 
Washington 
ready for him, however, and the navy yard 
men for its 
were 
made ready and port-holes cut in the walls 


of the yard 


played its part in furnishing 


own and the capital's defense; guns 


General Early decided not to 
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fight, and retired, enabling the workmen 
to resume once more their peaceful oc- 
cupations. After this the commandant 
wanted permission to drill them one hour 
a day, but he did not succeed in obtaining 
it. 

At this time carpenters of the first class 
were getting $3.50; boilermakers, $3.25; 
brass finishers and founders, $3.25; cop- 
tinsmiths, $3.25; iron 
founders, $3.25; machinists, first-class, 
$3.25, fourth-class, $2.50; blacksmiths, 
first-class, $3.50. These, of are 


persmiths and 


course, 
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THE STATUS OF THE ORDNANCE DEPARTMENT 

During Rear-Admiral Dahlgren’s at- 
tachment to the navy yard and ordnance 
bureau, the ordnance department of the 
yard was partially, and finally wholly, de- 
tached from the navy yard proper and was 
authorized to report directly to the Bureau 
of Ordnance. This independent relation 
continued up to September 1, 1866, when 
the ordnance establishment was re-attach- 
ed to the navy yard by an order issued by 
Secretary Welles. The ordnafice depart- 
ment of the yard was at this time in 
charge of Commander George Brown. In 
July, 1867, a change was made in the or- 
ganization, giving to each bureau the im- 
mediate control of its own affairs, dividing 
the stores, which had all been in charge 
of the naval store-kceper, into four stores 
and apportioning the various workshops 
to different bureaus, instead of having all 
of them under the Bureau of Yards and 
Docks, as formerly. 

In 1868 it would not appear that much 
work, comparatively speaking, was being 
done in the ordnance department; for, 
out of 891 employees at the yard, 203 were 
employed in steam engineering, 172 on 
construction and repairs, 238 on yards 
and docks, 200 on equipment, but only 71 
cn ordnance. 

In 1869 the Navy Department sent word 
to the commandant that the U. S. naval 
hospital would be considered as attached 
to the command of the Washington navy 
yard. On April 21, 1869, the ordnance 
museum was ordered to be completed 











_ FIG 


the large number of 


trades employed at the yard at that time 


merely a few of 


END OF THE CIVIL WAR 
At the close of the war in 1865 the Navy 
Department immediately sought to reduce 
its expenses, and reduction of force and 
all possible economy were enjoined on the 
the Washington 


commandant of navy 


yard 


12. SUPERINTENDENT'S QUARTERS 


The work at this time appears to have 
been principally miscellaneous repair work, 
partly on monitors, tugs and other craft. 
In August, 1869, Rear-Admiral Dahlgren 
returned to the navy yard as commandant. 
He died, presumably of heart disease, on 
July 12, At this time there was ap- 
parently a renewal of activity in certain 


1870 


departments of the yard. 
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THE NAVY YARD BECOMING MORE INACCESS- 
IBLE TO SHIPS 

For some years the filling up of the 
eastern branch of the Potomac had been 
attracting attention, and at this time the 
ships were frequently running aground; 
but it did not seem possible to get Con- 
gress to do anything to relieve the condi- 
tions. 

In 1881 the hydraulic-press house of the 
ordnance department blown up by 
the explosion of a 6-inch rocket that was 
being prepared for service, which led to a 
recommendation that such work be done 
elsewhere than in the navy yard. In De- 
cember, 1881, there were 42 officers on 
duty, including marine and warrant of- 
ficers and excluding those attached to 
vessels. In 1883 a list was made up of 
eight brass guns, having an aggregate 
weight of about 8400 pounds, which had 


was 


AMERICAN MACHINIST 


manufacture of modern and heavy ord- 
nance, one for the army and one for the 
navy, the latter to be at Washington. 
Congress gave favorable consideration to 
this report, but made no appropriations 
until 1885, when it apparently awoke to a 
tealization of the the 
country in case of war, and resolved to 


helplessness of 


build a new navy composed of ships of 
war not inferior to those of other civilized 
nations, and to build suitable armor and 
The board 
steel manu- 


for these vessels 


American 


armament 
was assured that 


would be willing to construct 


facturers 
the necessary plants if certain of orders. 
As a result, Secretary of the Navy Wm 
C. Whitney, in 1886, issued the follow- 
ing order: 

“The demand for increased facilities for 
constructing the batteries for the arma- 


ment of additional ships of war, which 





AN) 


FIG. 13. 


been captured in the war and which were 
to be sold to the Grand Army of the Re- 
public to be cast into badges. In 1884 
44 additional men were employed in the 
ordnance department to hasten the com- 
pletion of work for the steel cruisers. 
WHICH LED TO THE ESTABLISH- 
WASHINGTON NAVY YARD AS 
GUN FACTORY 


THE STEP 
MENT OF 

A MODERN 

For many years the Washington navy 
yard had been gradually declining in im- 
portance as a ship-yard, but this decline 
did not extend to the ordnance depart- 
ment. The latter at times 
rapid advancement and showed signs of 
factory, 
from 


made quite 


importance as a 
suffered 


coming gun 
though it 
delay and 

In 1883, 
Congress, a gun-foundry board was ap 
This commis- 


many setbacks 
inaction. 


under provision of a law of 


pointed by the President 
sion visited the naval and ordnance works 
of Great Britain and Europe, and in the 
following year made a report in which 
they recommended the establishment of 
Government factories for the 


two gun 





; 


COMMANDANT'S OFFICE 


Congress has now provided for, makes it 
necessary to reassign the shops and build 
ings of the Washington navy yard. All 
the shops, machinery, tools, and appli- 
ances assigned for the use of the bureaus 
of construction and repair, steam en 
gineering, yards and docks, and equip 
ment and recruiting, are therefore to be 
turned over to the control of the bureau 
now oc- 


of ordnance, and the 


cupied by the representatives of the above 


quarters 


named bureaus will be vacated on Octo 
1886.” The submitted a 
for the construction of a gun 
factory for guns of calibers 6 inches to 16 


ber 1, board 


scheme 


inches, including shrinking-pit. 
In accordance with this order work on 
the new establishment was begun in May, 


1887. It should be noted that the con 
struction of high-power, breech-loading 
steel rifles had, however, been carried on 


before that time at the Washington navy 
yard with such facilities as the existing 
shops afforded, and the first 6-inch guns 
for the new navy were constructed there 
The first one was completed in February, 





IO! 


1884, and was tested at the Annapolis 
proving ground. At first the work was 
carried on in the existing shops which 
had formerly been used for making an- 
chors and chains and for building steam 
machinery; they were remodeled to adapt 
them to the new conditions, and supplied 
traveling 
con- 


with the proper machinery, 
cranes, etc Ever 
tinual improvements have been made at 
the yard, including the erection of many 
new buildings and the enlargement and 


improvement of the old ones, the addi- 


since this time 


tion of much new machinery, the erec- 
tion of a modern power plant, and the 
change of the shops to electric driving, as 
will appear in more detail later 
READY TO MAKE BIG GUNS—EX- 
TENSIVE IMPROVEMENTS 
The plan to make of the Washington 
navy yard a gun factory equal to those 
anywhere else evidently made the position 
of commandant there important 
than it had been since the Civil War. The 


GETTING 


more 


officer who then took chmmand of the 
yard was Captain R. W. Meade, who in 
September, 1887, relieved Captain Wal- 


lace. The commandant was able in 
1888 to bring about 
great benefit, consisting of the transfer to 


the navy yard of two acres of the United 


new 
an improvement of 


States Government reservation on the 
west side of the navy yard. Commandant 
Meade also put through other improve- 
ments, of which one was a _ proper 


communication, and 


system of telephon 
the elec- 


the installation of 
trical system and watchman’s 
time-detector service He also laid a rail 
road track in the yard, using a portion of 
added area referred to above for this 


another was 


fire-alarm 


the 
purpose 
with the Baltimore & 
now known as the Philadelphia, Baltimore 
& Washington forming 
Pennsylvania Railroad system, 


Che yard tracks were connected 
Potomac Railroad, 
Railroad and 


part of the 


which emerges from the tunnel on K 
street, two blocks north of the navy yard, 
on its way from Baltimore to the Penn 


sylvania’s old station in Washington. <A 


contract was made with the Brush Com- 
pany for the installation of an electric- 
lighting system, the generating plant hav- 
ing been located in the center of the 


(Smith) quadrangle 
It will be seen that this was a period 
the 


ing the characteristics ¢ 


yard was rapidly assum- 
tf a modern manu- 
Captain Meade’s 


when navy 
facturing establishment 
policy was apparently the introduction of 
methods rather than “quarter- 
this 


business” 
deck” 


spirit is an 


methods An illustration of 


issued upon 


was 


order which he 


subject of uniform, in which it 


the 


the 
stated that 


vided into two classes; 


force in the yard was di- 


the purely military 


and the civilian; that a man engaged in 
performing functions belonging to the 
former class should wear military uni- 


form; an officer on duty in the workshops 
should wear either service uniform (with- 


out side arms) or civilian dress, according 








102 
to the nature oi the work, but that no 
combination of the two would be _ per- 
mitted 

In October, 1889, the following em- 


Yards and 
construction, etc., 84; steam en- 


ployees were on the pay roll: 
docks, 83; 


gineering, 15; equipment, etc., 2; ordnance, 


861; pay office, 5; general store-keeper’s 
department, 17; medicine and surgery, 2; 


total, 1069. The amount 


»f the pay roll, 


which also includes the officers of the 
vard, and some retired officers, was for 
the month of September, 1889, $140,000 
For the new gun factory it was decided 
to utilize the large building that had form- 
erly been a forge and anchor shop, and to 
equip it for the manufacture of six-inch 
and guns; while immediately 


adjoining its north end 


eight-inch 
a new and large 
building was to be erected for finishing 
guns of the largest sizes. The floor of the 
forge and anchor shop was to be lowered, 
the roof raised 


traveling 


six feet, and a. 40-ton 
the 
In the large 
building, a 110-ton traveling crane was to 


be installed, and a shrinking-pit for al 


introduced, 
whole length of the shop. 


crane running 


classes of guns was to be located at the 
south end. The large shop immediately 
adjoining to the west was to be fitted up 
as a carriage and projectile shop, and to 
be equipped with a 25-ton traveling crane 
The other buildings on the west side of 
the yard were to be utilized, 


Sone as 


foundry and finishing small 


parts, 


shops, etc 


shops for 
others as 
Che 
capacity of the completed factory, 
ordinary Six-inch 


ten-inch, 6; 


and carpenter, pattern 


following was the esti 
mated 
working time guns, 


25; eight-inch, 4: twelve-inch, 
4, Or a proportionate number of any given 
assortment of calibers 

Work on the alterations was begun in 
May, 1887. The clearing out of the forge 
and anchor shop, and digging out the old 
foundation and pipe connections under the 
floor, which was found to be an exceed 
ingly laborious task, were among the first 
tasks completed. The laying of the foun- 
dations for the 40-ton crane supports and 
the excavation for the foundation of the 
large gun shop were well advanced in the 
same year. 

The cost of these improvements was es- 
timated as follows: 


\nchor shop (8-inch gun shop) 


now south gun shop.........$76,184:00 
Twelve-inch gun shop (now 

north gun shop) See. 
Gun-carriage shop.......... 50,740.81 





$257,328.19 


dd IO per for con- 


tingencies 


$28 3,061.00 
it was found that, because of 
quicksand, excavating for a shrinking-pit 
was a difficult job and a greater expense 
was incurred than was expected. The 
difficulty was, however, surmounted and 
the work progressed slowly, but satisfac- 


In 1888 
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torily. Ten 6-inch guns, as well as others, 
were made at the Washington navy yard 
during this time 

It is recorded that, in 1889, the enlarge- 
ment, extension and equipment of the 
maim ordnance building was nearly com- 
additional buildings 
were being constructed, so that within a 


pleted, and office 


year or two more there would be at 


Washington a gun plant capable of turn- 


ing out breech-loading rifles of 16-inch 


caliber and weighing i1o tons, 47 feet long, 


projectiles weighing one ton, range 10 


miles, powder charge 1000 pounds. 


WASHINGTON ABLE TO HANDLE ALL CON- 
TRACTS IN 1890 

In 1890 it was announced that no further 

the heavy 


guns would be made with private firms, as 


contracts for manufacture of 
the capacity of the gun factory in Wash- 
ington was sufficient to handle forgings 
as fast as they should be received. 

The ill-fated “Maine” was the first ship 
of her size built in one of our navy yards 
and in this 


Brooklyn yard), 


(the 


year 


January 24, 1907. 


with private firms for this work, and in- 
stead did it itself in its own factory. Tak- 
ing, for example, the 8-inch gun, we find 
that under the old contract the Govern- 
ment paid $8500 a gun, whereas in 1888 
the average cost of these guns, excluding 
the cost of forging, when made at Wash- 
ington, was $5163, and in 1890 it was re- 
duced to $2772, the average time of man- 
ufacture in ten-hour days, being 225 in 
1888, and 120 in 18go. - 
1891 

[he progress in the development of the 
plant in 1891, which was regarded as very 
satisfactory, included the completion and 
putting in operation of the I1o-ton crane; 
and the erection of a new fast-traveling 
15-ton crane in the gun shop on the 40- 
ton crane supports, which were extended 
through the north gun shop to increase 
The galleries of the 
gun shop were equipped with 
small and foundations 
were built for the large gun lathes con- 
for with William Sellers & Co. 


handling facilities. 
machine 
for work 


tools 


tracted 











ee 
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work 


yard on her 10-inch guns. 


was going on at the Washington 

[he improvements at the gun factory 
during the year included the erection of 
a 110-ton overhead traveling crane, the 
completion of the shrinkage-pit, gun-car- 
the con- 
struction of Baltimore 


& Potomac Railroad, and addition to the 


shop and office building, 


riage 


a siding from the 


mechanical equipment of the yard. An 
electric plant having been installed for 
lighting the shops and streets, it was 


even at that time considered that it could 


electrically 


be economically utilized in 
driving the machinery in the day time. 
One of the 


strikes the visitor to 


things which forcibly 


a war ship or navy 
yard is the great amount of money which 
it is necessary, under modern conditions, 
to expend upon the armament of a na- 


tion. Nevertheless, it is exceedingly in- 


structive to note what a tremendous re- 


duction was made in the cost of ordnance 


when the Governmert ceased ntracting 


Put 





COM MANDANT’S OFFIC E, SHOWING OLD GUNS AND BOATHOUSI 


[he bureau of ordnance purchased from 


Bement, Miles & Company, a_ second 
large lathe suitable for 8- and 10-inch 
guns; and purchased and installed a large 


amount of machinery for the manufac- 
ture of the breech mechanism, 
for the rapid-fire guns. 
Eighty-three machines were added to 
the shops during this year. The furnace 
for producing hot air in the shrinkage-pit 


mounts, 


esc... 


for expanding forgipgs was constructed, 
thus enabling the work to be kept free 
from flame and the products of combus- 
tion. The new office building was com- 
pleted and occupied; the chemical labora- 


tory established and its work found valu- 


able. The gun-carriage shop, projectile 
shop, mount shop, tool room, breech- 
mechanism shop, experimental shop, 


foundry and forge shop, pattern shop and 
copper-rolling mills were all busy. Ex- 
periments were made on treating armor- 


plate by the “Harvey” process 





January 24, 1907. 


ALL THE BIG GUN LATHES INSTALLED 
BY 1892 
In 1892, Secretary Tracy considered the 
Washington gun factory had become one 
of the best equipped in the world, with a 
capacity of manufacture equal to that of 
many of the foremost establishments of 
Europe. By this time all eight of the 
heavy gun lathes were installed in the 
north gun shop, these being machines Nos. 
1 to 8, to be illustrated and described in 
the section on the gun shop. A rifling 
machine for heavy guns was completed 
and put in operation, and improvements 
on the breech-mechanism shop were com- 
menced. It was recommended that the 
forge shop, which at that time occupied 
the southwest corner of the quadrangle, 
should be evacuated to relieve the 
crowded condition of the gun-carriage 
and projectile shops 
DISPENSING 
AN 


WITH HYDRAULIC 
IMPROVEMENT 


POWER 


It is in most cases considered an ad- 
vance when, in the operation of machinery, 
hand power is replaced by some other 
source of power. However, along about 
this period we find an example of a 
change, which, though constituting an im- 
provement, goes in just the opposite di- 
rection. Hydraulic power in the opera- 
tion of the gun mounts was dispensed 
with, the improved mechanism permitting 
of the operation of the mount by hand 
power, reducing the amount of apparatus 
liable to injury, and also effecting a re- 
duction in the weight which the ship must 
carry for each gun. 

In 1892, it was estimated that the ca- 
pacity of the Washington gun factory 
was two each of 16-inch, 13-inch, and 
12-inch guns, twelve 10-inch, and twenty- 
five 8-inch guns; or ten 13-inch, twelve 
10-inch, and twenty-five 8-inch guns per 
annum; or four 13-inch, four 12-inch, 
twelve 10-inch, and thirty-five 6-inch guns 
per annum. 

THE WORK ACCOMPLISHED UP TO 1893 

During 1893 the Washington gun fac- 
tory continued to render a good account 
of itself, the gun shops being very busy 
on the guns for the new ships, and up to 
November in this year, there had been 
completed 237 guns ranging in caliber from 
4-inch to 13-inch. The new gun lathes 
reduced the labor cost of the machining 
of a large gun by more than 30 per cent. 
The largest guns being built were 13-inch, 
foreign experience with guns as large as 
16.75 inches caliber making them 
seem to be very desirable for naval use. 
The great advantage of the more mod- 
erate sized gun is the fact that it can be 
operated by hand power. The improved 
hand-working breech mechanism was 
adopted for all guns from eight inches 
upward. 

The breech-mechanism shop was com- 
pleted, and work continued on the removal 
of the forge shop, and the extension of 
the mount shop. 


not 
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1895 AND 1806 

In 1895, in view of the approaching com- 
pletion of the guns for the new ships, and 
in order to retain men who had acquired 
valuable experience in the construction of 
guns, the bureau of ordnance recom- 
mended that Congress make appropriation 
for making guns for reserve and for the 
auxiliary cruisers. 

The fitting of the new forge shops was 
completed in December, 1894, and in April, 
1895, the old shop was in operation as a 
gun-carriage shop. The working force 
was reduced on account of the diminution 
of the amount of work on hand. 

During 1896 alterations on the foundry 
were in progress, and also improvements 
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branch for manufacturing brass cases for 
fixed ammunition, instead of following the 
practice of purchasing them 
Experiments were continued on an 8-inch 
nickel-steel which had been under 


construction years. 


expensive 


gun 
for some 
1898—WAR AGAIN MAKES HUSTLING TIMES 
AT THE NAVY YARD 

During this year the new navy got a 
chance to try its efficiency in actual war 
fare, with that are well known 
Because of the war the Government shops 
had to work continuously at the produc 
tion of war material; during the year 112 


results 


guns of various calibers from 4-inch 
to 13-inch were completed at the naval 
gun factory, twelve of these being 13 








at the northwest corner of the gun-car- inch, one 12-inch and twenty-nine 6-inch. 
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riage shop. The average monthly work- 


ing force was 820. 
CENTRAL ELECTRIC POWER STATION AND 
THE CARTRIDGE-CASE PLANT FORE- 
CASTED IN 1897 
On June 1, 1897, Commander O'Neill 


was superseded as superintendent of the 


THE 


naval gun factory by Commander FE, C 
Pendleton. 

Secretary Long called attention to the 
wasteful system of supplying power to the 
shops in the navy yards by a number of 


boilers and engines scattered through the 
works at different points, and he recom- 
mended the use of electric power gen- 
erated in a central power station. 

One hundred and forty two reserve 
guns were in process of manufacture. 
The foundry was raised in hight and 


given a new roof, and was. equipped with 
new cupolas, blowers, cranes, air furn 
aces, [Improvements were made to 
the west gun-carriage shop. It was re- 
commended that the Department should 
idd to the pl factory a 


etc. 


int at the gun 








PAINTED AND LETTERED READY FOR 


SHOP IN 


GUNS, 

FORGI BACKGROUND 
New designs were prepared for guns with 
increased muzzle energy. 

The naval gun factory, until the out- 
break of the war, was engaged upon the 
current work of manufacturing the guns, 
mounts and outfits for new vessels, etc., 
carrying on its work at the rate of eight 
but when war became im- 
continuously, 


hours per day; 


minent it was operated 
sending out guns, mounts and equipments 
for auxiliary vesseis, and pushing to com- 
pletion the batteries for the new vessels, 
such rapid progress being made that there 
was no delay to the auxiliary vessels on 
account of lack of armament. The shops, 
however, were much overcrowded. A 
storehouse for guns was built, and some 
the gun- 


carriage shops and elsewhere were made. 


improvements in erecting and 


Preparations were made to convert the 
copper-rolling mill into a cartridge-case 
shop. 

\ large amount of werk on sights was 
numerous accessories were 


done, and 
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furnished for the ships, auxiliary cruisers, 
etc, 

The following figures regarding a very 
few of the miscellaneous articles manu- 
factured will give an idea of the amount 
of work which was done: 81,930 cart- 
ridge bags, 35,448 ammunition boxes, 
10,272 four-inch shell caps, 2156 thirteen- 
inch shell caps, 9010 ammunition chests, 
42,825 base fuses, 286,500 wads of all cal- 
ibers. Over 40,000 packages, weighing 
over 4,000,000 pounds, were shipped dur- 
ing the year. 

ADDITIONAL SHOPS BUILT IN 1899 

During 1899 the navy yard was still in 
charge of Commander E. C. Pendleton, 
who planned many im- 
portant improvements. A machine 
shop,equipped with the best machinery and 
operated by electricity, was completed and 
put in service on miscellaneous work, such 
as mounts for small guns, torpedo- 
launching apparatus, etc. The old breech- 
mechanism shop, having become unsafe, 


and executed 


new 


was abandoned, and in its stead the gun- 
was 250 feet 
Che north end of the same build- 
ing was also extended 47 feet to give ad- 
ditional floor space for heavy guns under 
the r1oo-ton The cartridge-making 
machinery was installed, though the work 
The 
erecting shop was remodeled, and steel 
and other 
storehouse for 


shop building extended 


south. 


crane. 
on the building was not completed. 


galleries, electric cranes 
The 
the storage of guns and mounts was com- 
Improvements 
the 


forge shop was installed a set of hammers 


ma- 
chinery were put in. 


pleted and put into use. 
were made in other shops also. In 


for making drop forgings, and gas made 
from oil 
stituted here for coal as fuel. 


on the premises was sub- 

Four 13-inch guns were completed, an- 
other nearly completed, one 12-inch 4o0- 
caliber gun partly assembled, four &-inch 
guns completed, two nickel-steel guns as- 
sembled, and smaller guns also made. The 
articles manu- 
factured did not differ much from that of 


the previous year. 


amount of miscellaneous 


IMPROVEMENTS CONTINUED IN 1900 


On March 31, 1900, Commander E. C. 
Pendleton having completed a term of 
three years’ duty was detached and or- 
“dered to sea, and he was relieved by Com- 
mander E. H. C. Leutze, U. S. N. The 
improvement and development of the gun 
factory Commander Pendleton’s 
term of service far exceeded that of any 
previous period of equal length. The av- 
erage monthly force during 1899-1900 was 
1667 men. 


during 


Extension to the north end of the gun 
shop was completed; an additional 15-ton 
overhead electric traveling crane was in- 
The cart- 
ridge-case shop was completed and put in 
operation in January, 1900, cartridge cases, 
in size from one-pounder to 6-inch guns 


stalled in the south gun shop. 


being manufactured. The old tool shop 


was torn down and a new one com- 
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menced on the same site, and a new gun- 
ners’ workshop commenced. The new 
storehouse for guns was doubled in length, 
filling a long-felt want, and various other 
improvements were made. 

Though a large amount of work was 
done in the gun factory during the year, 
the showing of completed guns was not 
great, because many were held up in or- 


der to develop details of the breech 

mechanism. 

IN IQOI, NAVAL ORDNANCE WAS GETTING 
PRETTY WELL SETTLED DOWN TO 


PRESENT STANDARDS 


No important developments in armor 
or naval ordnance took place during this 
year, but improvements were made in the 
details of gun mechanisms, and in sights, 
mountings and equipments. No material 
change was made in the system of gun 
construction followed for some years, ex- 
cept that provision was made for future 
guns of 6-inch caliber and over to have 
an inner and outer tube or barrel instead 
of a solid forging as heretofore used, im 
order to increase the factor of safety of the 
chase and muzzle of the gun. 

The latest types of guns being so great 
in weight and dimensions it now seemed 
inadvisable to make any further increase 
in either respect, and increased efficiency 
must be looked for in the use of heavier 
projectiles, and in the production of pow- 
der possessing higher ballistic properties. 


RECOIL CYLINDERS IN- 


OF FOUR 


MOUNTS WITH TWO 
STEAD 

Instead of the mount with two recoil 
cylinders above and two below the gun, 
plans were made for a new type of mount 
for the 12-inch 4o-caliber guns with but 
two recoil cylinders, placed under the gun 
where they are safer and more accessible, 
besides reducing the size of port opening 
necessary in the armor. In Fig. 15 can 
be seen some of these slides, which, it is 
evident, are big enough for a man to be 
comfortably seated them. They 
are steel castings bushed with bronze, and 
having flanges at the front to which plates 
of armor are attached. The one in the 
foreground is for a 12-inch gun, mark V, 
mod. II, for the turret of the 
U. S. S. “Idaho.” in the back- 
ground is for a similar gun in the after 
turret of the U. S. S. “Mississippi.” The 
one in the middle is a 12-inch type mount 
When the 
gtin is in place, the two piston rods ex- 


within 


forward 


T he one 


of a somewhat earlier design. 


tending backward out of the recoil cylin- 
ders pass through the lugs on the yoke 
which is fixed on the breech of the gun, 
and the backward movement of the gun 
when fired pulls back the 
rapidity of the motion being reduced by 
the mixture of water and glycerin, which 
must flow around the pistons in grooves 
from the back ends to the front ends of 
the cylinders. The gun is returned to its 
normal position by springs, the fluid in 
the cylinders checking the counter-recoil 


the pistons, 


also. 
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USE OF TELESCOPE SIGHTS 

All guns of 4-inch caliber and larger 
were now supplied with telescope sights 
in addition to open-bar sights. The 
telescope, though a great convenience un- 
der favorable conditions, has the disad- 
vantage of the liability of the lenses being 
clouded by moisture, smoke, etc., and the 
difficulty of getting the target in the field 
of view again when lost, as_is likely to 
happen, for instance, in a rough sea. How- 
ever, the simpler open-bar sight is pro- 
vided right alongside of it ready for 
service in such an event. 

Work at the naval gun factory was 
carried on continuously, the principal ma- 
chines being kept running two and even 
three shifts of eight hours each in the 
twenty-four. 

Since the date of the previous report, 
143 guns were completed, including eight 
12-inch 40-caliber guns, one 7-inch 45-cal- 
iber, twenty-five 6-inch 50-caliber, etc. 

Guns of all calibers from 1 to 13 inches, 
with mountings and equipments, were in 
process of manufacture. Fifty-two sea- 
men were under instruction. Cartridge 
cases to the number of 98,960 were manu- 
factured, most of them being one-pounder 
Of the remainder, 4390 were four-inch, 
and 710 were six-inch. The new tool 
shop was’ completed, and other shop im- 
provements made. The gunners’ work- 
shop was completed and a miscellaneous 
shop started. From July 1, 1900, to 
June 30, 1901, over 9,500,000 pounds weight 
of manufactured articles was shipped 
from the yard. On July 1, 1901, 2061 
persons were employed, which was I9gI 
more than during the busiest time in the 
Spanish-American war. The ordnance 
exhibit for the Pan-American Exposition 
was prepared. 

The bureau of medicine and surgery 
in this year reported that the flats on the 
Anacostia river continued to exert a 
strong influence on the health of the yard, 
though the percentage of malarial cases 
had steadily decreased since 1895. 


THE OUTPUT IN I902 


In 1902 the gun factory was running 
on full time, the more important machines 
running on double time, with two shifts 
of men, the average number of employees 
being 2115. During the year 233 guns, 
chiefly of large caliber, were manufact- 
ured at the naval gun factory. “No 
changes were made in gun construction, 
except that the tubes of all guns of six 
inches and over were now reinforced to 
the muzzle. The length and weight of 
guns increased, which, together with the 
use of smokeless power, resulted in a 
great increase in energy. 

Since the manufacture of modern guns 
was begun at the Washington navy yard, 
had been 
completed up to that time and 281 were 
then in process of manufacture. 

During the fiscal year ending June 30, 
1902, the expenditure for labor at the bu- 


1210 guns of various calibers 
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reau of ordnance at the Washington 

mavy yard was over $1,746,000, being 

greater than for any preceding year. 
Captain Leutze was sent to sea, and on 

October 15,1902,the yard was again put 

in charge of Captain E. C. Pendleton. 
THE GUN FACTORY BEING WORKED TO THE 

LIMIT IN 1903 


Secretary Moody has stated that it re- 
quires practically as much time to manu- 
facture the armament of a battleship as 
to build the The demand for 
guns for the new naval vessels during this 
year taxed the productive capacity of the 
navy yard, two and sometimes three 
shifts of men being employed, and the 
principal tools being in operation day and 
night. We find that now the main battery 
guns for the battleships and armored 
cruisers are being made of nickel steel 
and are double tubed; that is, the jacket 
extends to the muzzle. 

During the fiscal year ending June 30, 
1903, one 13-inch breech-loading rifle, 35- 
caliber, was completed, and twelve 12-inch. 


vessel. 


two 8inch, and several others smaller, 
making a total of 150. The new steel 
plant produced castings amounting to 


nearly 109,000pounds. The average number 
The drafting 
draftsmen, 
could not begin to keep up with the work 


of men employed was 2440. 
room, in spite of having 18 


demanded, much of which was original 
design of a high order. 
The new building for the gunne:s’ 


storehouse was practically finished, and 
the new coppersmiths’ shop almost com 
pleted. 
pleted and much machinery installed. The 
foundry was overcrowded with work. In 


The miscellaneous shop was com- 


the forge shop a trimming press for trim 
ming drop forgings was installed, and a 
machine for bending and shrinking tires 
on field-carriage wheels, and other im 
A large amount 
of unfinished work was left on hand part 
ly because of numerous changes in the de 


provements were made. 


signs of elevating and training gears and 
in the sights. 

1904—OTHER SHOPS HAD TO HELP OUT 

ON THE WORK 

During 1904, in addition to the Wash- 
ington factory, the Watervliet arsenal, 
and the Bethlehem and the Midvale Steel 
companies took part in the construction 
of naval guns. The problem of improving 
the sights and methods of mounting them 
continued to be persistently attacked, with 
the result of still further increasing the 
congestion of work at the Washington 
factory, so that relief was sought by let- 
ting contracts for sight 
several private firms, some of 
methods have been already illustrated and 
described in the AMERICAN MACHINIST. 


mountings to 
whose 


CHANGE OF THE GUN LATHES TO 
ELECTRIC DRIVE 
During this work on the new 


boiler house and electrical power house 


year, 


was under way; the lathes in the north 


gun shop were changed from belt drive 
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to electric drive, and other improvements 
were made. Two hundred and eighteen 
guns were completed, including eleven 12- 
inch, nineteen 8-inch, two 7-inch, fifty- 
seven 6-inch, etc. The | steel-casting 
plant produced over 918,000 pounds of 
work. The drafting force was increased 
to 26, and the output much improved over 
the preceding year. 
1905 

The gun factory, under Captain E. C. 
Pendleton, continued to be worked at its 
full capacity day and night during 1905, 
and even then could only keep up 
with part of the ordnance construction on 
hand, so that some of it was done out- 
side. Some improvements were made in 
the navy yard, including the installation 
of 10 new boilers, with mechanical stok- 
ers, economizers, exterior superheaters, 
etc., in the new 
conveying appliances 


boiler house, and coal- 


1900 

During the fiscal year ending in 1906, 
the output of guns, mounts, and acces- 
sories reached the highest amount for 
any one year in the history of the gun 
factory; the amount was increased nearly 
50 per cent., and the reduced, 
by some changes in the system of manage- 
ment, and by speeding up the machinery, 
and using new jigs and new labor-saving 
The aggregate weight of all 


expenses 


machinery. 
the shipments from the yard, not including 
material shipped to and from the naval 
pounds. 

are 


proving ground, was 20,611,127 
Among the 
worth mentioning here are the installa- 


improvements which 
tion in the boiler house of the new power 
plant of the third set of five Babcock & 
Wilcox Wilkinson stokers, 
Green economizers, Foster 
heaters. In the 
was installed a large Bement-Miles boring 


boilers, with 


and super- 


west gun-carriage shop 


mill for boring and turning trunnions for 


8-, 10-, and 12-inch mounts; and two of 


were the east gun 


In the west gun-carriage 


smaller 
carriage shop 
shop was also installed a special Pratt & 


size put in 


Whitney machine for grinding ball races 
for 6-, 8-, and 10-inch Several 
additions were made to the equipment of 
the a 3500-pound 
3e Miles ‘ | , 
sement-Miles steam lammer. 
With a view to effecting a saving by the 
introduction of fuel oil to supersede the 


mounts 


forge shop, including 


drop 


present Acme oil gas system, experiments 
were made during the year with the burn 
ing of oil, with results that appear very 
promising. 

The navy yard was in charge of Captain 
E. H. C. Leutze 
Having now brought this historical 
sketch up to date, we will take up in the 
the construction of naval 


next article, 


guns. 





The motor used by M. Santos Dumont 
in his recent 


with an aéroplane weighed slightly over 


successful attempt to fly 


2 pounds per horse-power 
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Why Should There Be Industria 


Insurance? 


We believe that the cost of industriai 
insurance management could be cut down 
considerably, as a deal of it is ap- 
parently due to the predominance of the 
shareholders’ interest the policy- 


holders’ interest in the conduct of the busi- 


great 
over 


the shareholders’ interest to 
much 41s 


ness It is 
increase the new 
possible at the expense of the existing 


business as 


policyholders, in order to increase thereby 
the aggregate profits available for distri- 
It is the policyholders’ interest, 
the 
necessary to 


bution, 


not Lo 
than is 


on the other hand, increase 


new business more 


make good the losses caused by death, 
lapses and so forth. The industrial com- 
panies have been doing much more than 
this, the that the 


holder has not only to pay for his own in 


with result policy- 


surance, but for the 


labor involved in 
convincing his neighbors, Tom, Dick and 
Harry, to insure also. And this proced 
ure is justified on the argument made fa 


mous by Mr. McCurdy, that insurance is 


oe 


a missionary enterprise and no one ough 
to complain so long as the cause of thrift 
is pr ymoted 

To the 


question will probably occur, What should 


student of social economy the 


we do if there were no industrial insurance ? 


Would l worse off if 


the country be 
the poorer classes, instead of paying this 


any 


enormous sum of $845,000,000 to the in 
had 


Sey 


surance companies during 29 years 
kept it in their pockets ? Harold 


mour in Woody's Magazine for January 





Rate of Pay for Machinists In- 
creased during 1906 Eight 
Million Dollars Per 
Annum 


Regarded from the standpoint of wages 


and continuity of employment, the year 
for machinists, ac- 
Wilson 
Ma- 


who is reported to have said re 


one 


Vice-President 


Was a good 


fourth 


1900 
cording to 
of the 

chinists, 


International Association of 

cently 

have been received 
throughout the 
strikes, which 

a year in wage 

The advances were principally 


“Advances in wages 
by 115,000 machinists 


country this year without 
will aggregate $8,000,000 
advances 
on the part of the railroad 
but there has been a general tendency to 
The Northern Pacific 
Railway advanced the wages of the ma 
cents a the Southern 


to 4 cents an hour; the Rock 


companies, 


advance wages 


chinists 25 day ; 
Pacific 2! 


Island 30 cents a day; the Southern Rail- 


way 1'4 to 2 cents an hour; the Harri- 
man lines 30 cents a day, and the Great 
Northern 25 cents a day. The year 1906 
has shown more advances and fewer 


strikes than any other year, and has been 


generally prosperous.” 
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THE SAW-TOOTH ROOF IN 
FACTORY-ROOF CONSTRUCTION—I* 


English design was Americanized by the 
writer, as shown by the accompanying il- 
lustrations and photographs, to meet the 
conditions of our rigorous and changing 





climate. 

In 1885, when associated with a mill 
architect and engineer, the writer was 
called upon to design some method of roof 


BY FRED S. HINDS 


Before Dr. Cartwright invented the light, the glass being set at such an angle 


power loom in 1785, the cotton-spinning as not to admit the direct rays of the - 

factories had attained quite a considerable sun. This type of sash reduces to a min- lighting on a one-story addition to be 
rowth in the Lancashire district of Eng- imum the wood work, and thus mini built in a mill-yard area formed by three 
land. When the cotton loom came into mizes the obstruction of light and the _ buildings in the shape of the letter U. 


The problem was to light this area and 
project light into the first story of the 
then existing buildings so as to make up 


casting of shadows. The result is a prac- 


practical use, weaving was carried on in 
tically continuous window of glass, which 


the homes of operatives, up to the time 



























































when, with the increase in cotton weav gives a far greater lighting area than wail 
for the loss of light due to roofing over 
> the yard area. This same year the writer 
happened upon an English type of saw- 
tooth lighted weave shed in connection 
with a mill plant in the same neighbor- 
hood. Upon examination it was found to 
Z be giving trouble from leaks. In this 
type of roof the acute angle formed by 
the two sides of the skylight was finished 
in the form of a gutter, made up of sheet 
metal. These gutters fill up with snow 
and water, which, melting and freezing, 
cause excessive expansion and contrac- 
i tion, and the result is cracks and broken 
joints, 
aes The writer, profiting from this expe- 
rience, designed a semi-saw-tooth flat roof. 
a2: a, 2S — Ss. = — In this type the space between the sky- 
lights was finished in the usual gravel 
FIG, I STANDARD SAW-TOOTH SKYLIGHT he MILL CONSTRUCTION, OVER A DEPARTMENT roofing, the slant of the roof conveying the 
OF THE FIBERLOID COMPANY’S PLANT, INDIAN ORCHARD, MASS seat water ty ts ont Ot te skylight. 
Note the Flat Roof Between Skylight and Ventilators where it enters the gutter. 
ing and the advent of the power loom, it — — 
developed upon the progressive operator ee ee =a =e 
to branch out into a new plant and set up | 
a few power looms, as a weaving estab- | 
lishment. This naturally was a one-story 
building, and in time was designated as a 
“weave shed.” Thus was commenced a at: — 
system in textile manufacture which be- 
came popular, and is so today in Eng- 
land and on the continent, The spinning 
factory produces the yarn and the weave 
shed the cloth. 
As these weaving companies changed mrt q f fi Fi rte q qh \ 
from plain to fancy and colored weaving, ' — — 
and increased the width of the weave | 
sheds to gain greater area, some method dimimaiein — 
of roof lighting became necessary, Thus Fi B 


necessity, the mother of invention, pro- 
duced the saw-tooth form of roof sky- 
lights for lighting the center of the wide 
buildings. The English and 
-ontinental manufacturers were not long 
in appreciating the value of this method 
of lighting. The first was on ma 
shine shops making cotton machinery. To- 
day they are found on all kinds of man- 
ufacturing plants 

The principle in this so called 
tooth” form of skylight is the focusing of 
a strong north light upon the work in 
process. This is secured by the green- 
house type of sash, applied to one side of 
the saw-tooth and exposed to the north 


*Extracts from a paper read at the De- 
cember meeting of the American Society of 
Mechanical Engineers. 


one-story 


use 


“saw- 


FIG. 2. FRONT VIEW OF SAW-TOOTH SKYLIGHT, FIBERLOID COMPANY'S PLANT 


and windows, or than skylights placed in 
the usual manner at intervals. 

The skylights may run across the build- 
ing, or lengthwise of the building, so that 
the glass may face to the north. Placed 
across the building, they are somewhat 
simpler in construction and thus less ex- 
pensive. 

METHOD OF CONSTRUCTION 

Today there are two constructive designs 
in applying these skylights; one English 
and the other American. The English 
design is in the true form of saw-tooth; 
the American, in the modified form, or 


semi-saw-tooth flat-roof design. The 


ANGLE OF THE GLASS 

The angle of the glass is designed by 
some at 60 degrees, but when the sun is 
in the zenith it will shine through these 
skylights. This matter has been lost sight 
of, as one of the leading features in the 
principle of saw-tooth skylights is the 
elimination of the direct rays. For the 
South the writer has used 77 degrees and 
for the North 71 degrees. 

In my later designs I have reduced the 
wide flat roof space between the skylights, 
and somewhat reversed the modification, 
returning more closely to the English sys- 
tem, but at the same time preserving a 
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narrow flat roof between the skylights. 
varying in width from 24 to 48 inches, ac- 
cording to circumstances. (See Figs. 1, 
2 and 3.) The flat gravel roof was then 
reduced from %-inch to %-inch pitch to 
the foot, in order to convey the water 
away in the usual manner, and avoid the 
building up of such high forms as would 
be necessary with 14-inch pitch. 

The hight of the glass is based entirely 
on the class of manufacture and amount 
of light required. Four, five and six feet 
have been my usual basis to work from 
in determining the size to use, Four feet 
high, every 20 feet, is good for general 
use. Five feet is used for special cases, 
such high erecting shops, and 
feet for cases where extra strong light is 


six 


as 
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noted that both the double glazing and 
single glazing are represented. I would 
draw particular attention to the details 
of the metal bars. The bars and the bot- 
tom of the glass are provided with small 
gutters for collecting condensation, 
end openings are provided in the hori- 
zontal metal for letting out the water as 
it collects. 

The 
some manufacturing plants in the North, 
but only the 
South. The flat gravel space between the 
skylights and the method of flashing are 


any 


double glazing is necessary for 


glazing is used in 


single 


also detailed. 

One element of weakness in the con 
struction of some of this type is 
that the galvanized iron is continued down 


roofs 









required. onto the roof and becomes a part of the 
In the year 1900 the writer was called flashing. True flashing, and the _ best, 
upon to design, in connection with the should be of about 10-ounce zinc, running 
" ‘ —or 2 Bar for 4 Glass Boles — ' f /, 
Y pees =e 3 = © Glass Drain Condensat | 
La Single GiazeJ v —— 
. Back of Skylights to Le covered T C 
Oe with Three Layers of Re fing } ] ) 
f . Feit and Two Ply “ , i 
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planning of a Southern cotton factory, 
the weave shed for weaving pattern fab- 
In adopting the saw-tooth skylight 
1 had to eliminate all cross timbers to 
avoid the casting of shadows. Appreciat- 
ing the value of north light, and wishing 
to avoid any direct sun rays, I set the sash 


at an angle of 77 degrees. This angle, which 


rics. 


brings the sash only 13 degrees from the 
vertical and therefore not at a great in 
clination, led to the belief that the elabo 
rate trussed form in framing these sky- 
lights was entirely unnecessary to resist 
this small amount of thrust. I therefore 
adopted the tie-rod as the lower chord 
spanning from column to column, anchor- 
ing at each end wall. 
LATEST SKYLIGHT DESIGN 


Fig. 3 illustrates the various details of 


mv latest skvlight design, and it will be 
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up behind the counter-flashing, or outer 
flashing, of the skylight. 

Fig. 3 also shows the slat walk which 
it is wise to provide in Northern skylights, 
not only to walk upon, but also to facili- 
the without 


destroying the gravel roofing 


tate shoveling off of snow 
DEALING WITH 

This leads to the subject of snow and 
the question whether it makes the use of 
skylights inadvisable. As the prevailing 
winds in snow-storms are either from the 
northeast or northwest, it is found to be 
true (according to observations in a lo- 
cality in Massachusetts where this style of 
skylight is very popular) that the wind in 
a high storm will blow the snow out, be- 
cause of the somewhat funnel or grooved 
shape of the skylights. However, sup- 


SNOW 


pose they do fill up somewhat with snow, 
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it is not a great expense to hire cheap 
labor to shovel out this snow, as through 
our whole winter period heavy storms are 
only The cost of shoveling 
out the snow is a very small expense as 
compared with the enhanced value that 
fine lighting gives to the production of a 
plant. It must be conceded that with a 
monitor skylight in a drifting storm, the 
vertical the snow and 
pile it up, and naturally bring about the 
same Right 
here the English system would show its 
serious defect The advantage of the flat 
roof is that it spreads out the saw-tooth 
the cannot 


occasional. 


side would resist 


result as with the saw-tooth. 


into a wider area and snow 


pile so deep as in the “V” form. 
ELABORATE UN NECESSARY 
illustrates the elaborate trussed 
5 a similar form in 
] } 


TRUSSING 

Fig. 4 
form of framing, Fig 
velieve it is 


rr inf rced concrete en- 


a / 


ig A 


~ j 


tirely unwarranted, as it increases expense 
and obstruc- 


in construction becomes an 


tion to its own light. Fig. 5 shows two 


very weak points. First, 
A that the tin roofing forming the gut- 


ter, or flat valley, ri 


you will note at 


ins up under the slag 


or gravel roofing, as would flash 


you 


under a slate roof. This is at a vertical 
wall Che same criticism applies at the 
gutter formed by the skylight itself, or 
at B 

It is well known in building construc 


tion that the worst form of gutter is to 
have the slant of a roof strike up against 
a vertical wall where a gutter, or flat 
valley, must be constructed to carry away 
the water. It makes a 
angle in which snow and water can col- 
lect. The water is taken up by capillary 
attraction some 


root very acute 


and percolates through 
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crack in the roofing higher up than the 
highest point of the tin-work that runs up 
under the gravel roofing. 
VERTICAL SASH 

Some designs have the sash set verti- 
cally. This is uncalled for, as, with the 
same hight of glass, if the sash is set at an 
angle, the area of direct rays of light is 
increased. There is also less length of 
slant tor the back of the skylight, and thus 
roof area to cover. This vertical 
design was used for the purpose of hang- 
ing the sash with weights or on a pivot. 
The slant from the small 
that there is no trouble from the 


less 


vertical is so 
weather 


beating in 
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which may have been hung on swivels. 
Next followed the usual style of gal- 
vanized iron ventilator, common in metal 
skylights used on other classes of build- 
ings. The latest method is to hang one- 
half the length of the glass at the top and 
control by the usual quadrant for opening 
at any angle. These are good in periods 
of clear weather, and in connection with 
the roof ventilators give a very good cur- 
rent of air. In stormy weather these side 
lights must be closed, and the ventilation 
is taken care of by the Louvre and the 
roof ventilators. 
ROOFING 


The most approved practice for cover- 











ELABORATE TRUSSED 


FIG. 4. 


SASH CONSTRUCTION 
either of 
the 


the 


are constructed 
metal. If of 
glazing is with putty; if of 
glazing is done without putty and bars 
are formed to take care of condensation. 
With reference to wood versus metal sky- 
lights, and what metal workers are doing 
under contract at the time, the 
following is a quotation from a letter on 
the subject: “We have a contract at pres- 
ent for changing over four saw-tooth sky- 
lights, about 200 feet long by 15 feet glass 
opening, from wood construction to metal 


sashes 


The 


wood or wood, 


sheet 


metal, 


present 


construction; also for two saw-tooth sky- 
lights that we are erecting in metal. These 
are about 90 feet long by 10 feet 6 inches 
glass measure. Heretofore the saw-tooth 
skylights for this company have been built 
in wood and a departure was made in 
favor of metal.” 
VENTILATION 

The subject of ventilation, in connection 
with this particular class of skylight, has 
gone through changes along with the 
vicissitudes of the skylight itself. When 
these skylights were first introduced on 
weave sheds of cotton factories, no venti- 
Later, as the sky- 
in- 
was 


lation was provided. 
light manufacturers developed new 
ventions, the Louvre ventilator 

adopted and used in the end of the saw- 


teeth, as a substitute for round windows, 


FORM 
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Saw-tooth skylights do not add to the 
architectural beauty of a factory building, 
and therefore I have studied to keep them 
down to a reasonable hight, and at the 
same time make them high enough to give 
the amount of light required. 

REINFORCED CONCRETE 


The use of reinforced concrete in fac- 
tory buildings suggests its adaptability to 
saw-tooth skylight construgtion. Fig. 6 
illustrates how this Americanized saw- 
tooth form can be very simply constructed 
in reinforced concrete and embody in it 
all the features necessary. 

APPLICATION 


Saw-tooth skylight construction is not 
only adapted to cotton factories but to fac- 
tory buildings, machine shops and for all 
kinds of manufacturing plants, where bet- 
ter lighting is required than can be ob- 
tained from side windows. It is supersed- 
ing the common monitor roof, and is es- 
pecially adapted for over erecting 
rooms and crane rooms of machine shops. 
It solves the problem of the one-story flat- 
roof machine shop and factories, where 
this style of construction is desirable and 
In shop eco- 


use 


wide buildings are required. 
nomics, and with the extensive 
modern plants, the monitor skylight com- 
pels an excessive length in buildings, while 
the saw-tooth skylight admits of a propor- 
and length, 
arrange- 


area of 


tionally greater width less 


hence giving a more compact 
ment of the shop departments and a con- 
sequently greater available area of floor 


space 








FIG. 5. SAW-TOOTH SKYLIGHT IN REINFORCED 


CONCRETE, WITH HEAVY CONCRETE BEAMS 


AS BOTTOM CHORD OF TRUSS 


ing the back of these skylights is some 
form of asphalt roofing, the method of 
applying depending upon the angle, or 
slant, of the roof. Those which have a 
slant of 4 inches to 1 foot can be covered 
with the usual asphalt felt roofing and 
covered with gravel, the same as a flat 
roof. If the slant is greater, then the 
two upper layers of felt should be applied 
in what is called prepared gravel asphalt 
roofing. The flat spaces between the sky- 
lights can be of the usual coal tar, felt 
roofing, and gravel, unless one prefers to 
have it all asphalt at a slightly increased 


cost 


Where land is valuable, it is applicable 
to the two-story shop or factory, if spe- 
cial provision is made for lighting the 
first story. My latest application to a m3- 
chine shop was a design for the John 
Thomson Press Company, of an 80-foot 
shop erected at Long Island City, in 1905, 
while I was acting as consulting architect. 
This width of 80 feet had two rows of 
columns, thus practically three 25-foot di- 
visions. 

The manufacturer’s general plan was to 
use the two outer divisions of first story 
for heavy tools, the center division for 
tool room, storage, etc., and the second 
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story for light machine tools. Over this 
second story, the introduction of the saw- 
tooth skylight is applicable and very prac- 
tical. Its practical value is in the im- 
proved arrangement of tools and benches. 
Instead of the benches being run around 
the room against the walls, they can be 
run across the room, benches and tools 
alternating down the length of the shop, 
according to the nature of the product. 
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above line has been made by Willard T 
Hatch, a member of the society, in the 
treatment of foundry roofs, where he has 
placed the glass skylights on one side only 
of the successive ridges of the roof, and 
monitors 
at the peak of the ridges as a screen to 
keep direct sunlight off the glass, thus 
making the angle of the glass with the 
than other- 


used the continuous ventilating 


vertical much greater would 


Lung at Tepte egen by Quadrant 


‘ 
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li direct 
little 


after 6 a.m., and also for a little while be 


ttle 


light on the windows for a 


equator, there will be a sun- 


while 


fore 6 p.m., solar time being used in the 
Mill hours in the North usu 
ally begin about 6:30 a.m 
6 to 6:15 p.m., or, in other words, the help 
work a after 
mid-day the 


are not 


reckoning. 
and end about 
greater number of hours 
than 
points of the 


and where 


building 


before it, 


compass 


~ 








ma 


TT tT te 








FIG. 6. SAW-TOGOTH SKYLIGHT 


With this system a greater production is 
sure to follow and 


light, a higher degree of workmanship 


with the strong roof 

From a paper on the same subject read 
at the same meeting by K. C. Richmond, 
we extract the following: 

ANGLE OF THE GLASS 

The purpose of the saw-tooth form of 
lighting being, in most cases, to provide 
direct skylight in large quantity, and at 
the same time to avoid direct sunlight as 
far as possible, it follows that north of 
the tropies the saw-tooth windows must 
face nearly north, and the angle of the 
sash with the vertical be made dependent 
on the latitude of the location, the angle 
increasing the farther north we go. In 
the latitude of New York, about 41 de- 
grees, this would mean an angle of onlv 
17 to 18 degrees, to keep out the sun in 
the longest summer days, were it not for 
the small projecting the 
window, and the internal stool or gutter 
These projections enable 


cornice above 
at the bottom 
us to make the angle of the glass with the 
vertical greater than we otherwise could 
do, and with the form of and 
trimming frequently adopted, angles from 
25 to 30 degrees have proved satisfactory 
in practice in New York and New Eng 


setting 


The angle of the glass with the ver- 
and 


land. 
tical could be made 
still keep out direct sunlight, if the cor- 
nice above the windows were extended, or 
a screen or barrier run along the crests 
of the saw-teeth. A very interesting mod- 
ification of saw-tooth the 


much greater, 


lighting on 
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FORM SIMPLY 
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wise be possible, at the same time get- 
ting the benefit of the brighter light of 
the upper sky in much greater degree than 
would be the case were the same area of 
glass placed more nearly vertical 

Where the angle of the glass with the 
vertical is made greater than a theoretical 
consideration of the latitude permits, for 
the reasons above noted, and the windows 
face the north, it 
when the sun rises and sets north of the 


follows that at seasons 


Type for Spans 20 to 30 feet. 


TYPES OF WOOD-FRAMED SAW-TEETH 


piel | Beam 
Girder | 
i . 
Wrought Iron Up Ome 


Tie Strap 


FOR SPANS FROM 20 TO 30 FEET 


already determined by other considera- 


tions, we can avoid in a large measure the 
sun in 


direct light of the late afternoon 


summer by placing the building so that the 


saw-teeth will face from 5 to 15 degrees 
east of north, and still not have trouble 
from direct sunlight before bell-time in 


the morning 
FLASHING AND DRAINING 
The flashing and draining of saw-tooth 


roofs have given trouble at times. The 
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great length of flashing in the valleys be- 
tween the saw-teeth gives opportunity for 
much expansion and contraction, and the 
piling up of snow in the valleys, with a 
relatively warm roof melting it on the un- 
derside, gives a chance for water to work 
over the lower flashing, unless the 
same is of ample hight and very carefully 
put in, and provision is made for promptly 
carrying off the water from the melting 


ip 







snow. Where the saw-teeth run across 
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: e ved 
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ductors, after coming through the roof, 
can be connected into a larger pipe near 
the roof or be carried down through the 
room and be disposed of in the basement. 
The strainer on the roof often fits into a 
roof thimble made tight with the roof 
covering, and the thimble runs down into 
the conductor pipe proper. The connec- 
tion of the roof thimble with the top of 
the conductor is frequently a slip joint, 





































t lron Tie Rods 


ut 20 feet apart. 





for Spane fr 12 to 20 feet 


IG. Ss SAW 


rYPES OF WOOD-FRAMED 


the building, the roof is often pitched 
from the center ridge to both sides on a 
slope of a quarter to a half inch per foot, 
and the off 
which run down on the inside or the out- 


Outside conduc 


water carried in conductors 
side of the outside walls 
ors have proved very undesirable in New 
account of the freez- 
as it has passed from the 


t 
Ingland on water 


ing as soon 
warm surface of the roof to the cold out 
side conductor. The result is a great mass 
and generally a broken conductor 
altogether desirable, in climates 
where water freezes in the winter, to run 
ihe conductors down on the inner face of 
the side walls and to make both the strain- 
ers and conductors of ample capacity to 
carry off any probable amount of rain or 


of ice 


lt 


is 


melted snow. 

Where the ridges of the saw-teeth run 
with the length of the building, water can 
be most conveniently from’ the 
valleys by conductors placed at intervals 
Ex- 


removed 


of 40 to 60 feet apart in the valleys. 
perience in New England seems to show 
that a 3-inch conductor so placed is amply 
sufficient to take of 1000 to 1200 
square feet of roof surface, providing the 
conductor has a free downward run of 12 
or 15 feet. A slight pitch of the bottom 
of the valley toward the conductor open 


ing in the roof is easily effected by fur- 


care 


ring up the roof under the roof covering 
[n a roof recently built from the writer’s 
design a pitch of 3 inches in 20 feet proved 
amply sufficient to remove all the water 
irom the bottoms of the valleys. The con- 
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vertical pipe to rapidly discharge the wa- 
ter. The conductors themselves should be 
of stout construction, where they come 
down through the room, and ordinary 
wrought-iron pipe has been found a sat- 
isfactory material. Cast-iron soil pipe is 
liable to be broken, and the sheet-metal 
conductors of commerce are sure to be 
bent and dented in factory service. - When 
columns are of iron pipe, or of hollow cast 
iron, they can be readily utilized for roof 
conductors; and where the columns are 
not used for conductors, the conductors 
can be run in line with the columns with- 
out wasting valuable floor space. The 
writer's feeling is that it would generally 
be better to make the plane of the roof 
level, even when the saw-teeth run across 
the building. This brings the girders car- 
rying the saw-teeth all on a level and the 
room is of uniform hight under the gird 
ers, which in some measure simplifies the 
installation of machinery and_ shafting. 
Where there is no overhead shafting, a 
d'fference of a few feet in the hight of 
the roof at different points may make no 
difference in the value of the room as 
working space, and it is cheaper to drain 
the roof by a few large conductors at the 
ends of the valleys at the outside walls 
than by a system of small conductors at 





intervals, as described. 
PROPORTIONS OF SAW-TEETH 


The proper proportioning of the saw- 
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TYPICAL DETAILS OF W 
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inches down into the conductor, and when 
the pipe connecting the conductors is near 
the ceiling, and only slightly pitched, there 
is danger in very heavy rains of its filling, 
and of the water backing up and over 
tlowing between the roof thimble and the 
top of the conductor, unless the connec 
ing pipe is made of very ample propor- 
tions. I think it is better to carry the 
conductors down to and through the floor 
the effect of the head the 


and gain in 


‘(OOD-FRAMED 


SAW -TEETH 

tooth light is important to obtain the best 
results without wasting money in their 
erection. Some saw-tooth have 
been designed with the span of the saw- 
tooth very short in relation to the highr, 
thus making the backs of the saw-teeth 
very steep, and the valleys sharp and nar- 
The result seems to be some loss of 


roofs 


row. 
light, on account of the obstruction 
formed by the backs of the saw-teeth 
themselves, and there is an unnecessary 
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7 
license and royalty, at 


the patent under 
making the goods, have the right to 1m 
pose such a restriction? Answer The 
point decided in this case does not show 

that he would not 
In a case like the present, could not 


licensed to sell, and without spe 


the party 

cial authority to restrict, make an agree 

ment with the immediate purchaser from 

him under which he could prevent that 
ddlieman from retailing the article at 


less than a stipulated price? Answer—On 


eneral principles, and in the absence of 


tatutes to the contrary, I see no reason 


why such an agreement could not be en 
d, so far at least as to give rise to 
1ages if the thing were sold against 
iwreement, But this would have to be 
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mtract, not on 
Whether 


circumstances he might enforce 


done as in an ordinary c 


the theory of a patent monopoly 
under any 


a restriction against some subsequent pur 


chaser who stood in no direct contractual! 
relation to himself, we shall not here con- 
sider 

Fixing of selling price is not the only, 
nor perhaps the most usual, restriction by 
which maker of a machine may wish f) 
keep a string in it after it leaves his pos 
session, and the principles involved are 
quite general of application 

Be it remembered, in closing, that the 


case here commented on had not, whe 


reported, yet reached the Circuit Court of 
Appeals 
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THE ETHICS OF TRADE SECRETS 





BY FREDERICK P. FISH 


We have before referred to an address 
delivered before the A. S. M. E. by Mr 
Fish, of Boston, who, besides being presi 
dent of the American Telegraph and Tele 
phone Company, is a lawyer of ability and 


wide experience, and a citizen interested 
in things which concern the public and the 
general weltare of society 

\ question which had arisen in the ad 
ministration of the affairs of the society, 
and in connection with which a paper that 
had been submitted by a member had been 
afterward withdrawn, prompted the late 
president of the society to invite and urge 


Mr 


subject 


Fish to deliver an address upon the 
This he kindly consented to do 
Perhaps the paper might with more ac 


curacy be called Th Ethics and the Law 
of Trade Secrets We. however, give it 
the title chosen by Mr. Fish, and we com- 
mend it to the careful attention of our 
readers. We give it nearly in full, as fol 
lows 

BEGINNING OF THE LAW 


Letters patent for inventions, to be sure, 
grew out of the exception in the statute of 
which declared monop 
to the 


James | (1623-4), 


olies, so long a source of revenue 
British kings, and of hardship to the sub 
ject, to be illegal except when granted for 
a limited term for a new manufacture; 


but the 
patent law as an essential part of the pre 
did 


Britain or in 


development of #atents and of 


industrial scheme not really 


this 


until well into the nineteenth cen- 


vailing 
begin either im Great 
country 
tury 

In 1742 the great chancellor, Lord Hard- 
wicke, declared that while every trader had 
his 
-of no precedent for enjoining one trader 


distinctive mark or stamp, he knew 
from using another's mark, and he thought 


such a precedent would be mischievous. 
In 1803 such a precedent was established 
by Lord Eldon, in the case of Hogg vs 
Kirby, 8 Ves. 215. From this time the 


\law grew rapidly. Its progress has been 


especially marked during the past 30 years 
Che definite development of the law of 


copyright, both that which is based on 
statute and that which is independent of 
manner 
trade 
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enactment, is in like 
modern. The first 
decided than 


legislative 
comparatively 


secret cCas¢ was less 


years ago 
In all the classes of rights to which I 


have referred there is this in common: 


Ideas or thoughts or plans or schemes, 


which are of value to the one who right- 
fully possesses them, are secured to him to 
a greater or lesser extent by the law. In 
the case of a trade mark, and of the cognate 
unfair what 


law preventmg competition, 


is secured to the owner is a monopoly of 


the benefit which comes from the impres- 
sion associated with the shape or appear 


ance or brand of an article of manufac- 


ture which, lingering in the mind of the 


buyer, influences him in subsequent pur 
chases to take what he believes to be goods 
those which he 


of the make as 


bought before 


Same 
Chere is a special analogy 


between trade secrets and letters patent 


for inventions on the one hand and com 


mon law and statutory copyright on the 


cther. I shall again refer to this 


THE ANCIENT TRADE SECRETS 


[he trade secret, as we know it, as de 


fined and determined by our rules of law 


which alone give it body and character, 


is therefore a comparatively modern in 
But 


of trade secrets prior to our common-law 


stitution there was a long history 


recognition of them. It may be interest 
ing to note briefly the great part that they 
have played in the industries, under con 
ditions that have now passed away. 

In all ages many trade secrets have been 
in the possession of individuals, but for a 
long period of time they also were a great 

fre 
Every 
effort was made to preserve them for the 
Always 


asset of trading communities and 


quently of guilds or associations. 


few who had the benefit of them 
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and everywhere those who did not have 
While 


systematic 


the secrets sought to learn them 
not as a rule protected by 
rules of law, kings and governments often 
intervened to aid their subjects to pre 
and to learn 


All this 


serve the secrets they had, 
those which they did not know. 


was in accordance with the underlying 
laws of selfish human nature which pre 
vail even to this day. It was a phase of 


advancement that has 
As in all other 
the struggle was carried on by 
stand 


the. struggle for 
characterized all progress. 
phases, 
each generation according to the 
ards of the time, and those standards were 
sometimes not high. It seems clear, how 
that the right to preserve a trad 
secret if one could, and to an equal de 
gree the right to get the secret of another. 
by any means not offensive to the moral 


ever 


sense, were always recognized. 


SECRETS OF THE SILK INDUSTRY 

The history of the silk industry, up to 
a comparatively modern time, was large 
ly confined to the disclosure of the secrets 
of the East to the people of the West, and 
later of one western community to an 
The mysteries of cloth manufact 
guarded 


other. 
ure and dyeing were jealously 
all through the Middle Ages. 

dramatic stories of the way in which such 


There are 


secrets were carried from one place to an 
other. We read of James I of England 
smuggling three skilled workmen in hogs 
heads from France, to instruct his British 
subjects in the secret process of manu 
facturing the alum used in dyeing 


RESULT OF RELIGIOUS PERSECUTION 


Many community trade secrets wer: 
disseminated by the religious persecu 
tio of the sixteenth and seventh cen 
turies, which drove from the Nether 
lands and from France Protestant skilled 
workmen who were in_ the _ posses 
sion of those secrets This had much 


to do with the development of in 
dustries in England, Germany and Switz 
In particular, the revocation of 


trom 


erland 
the Edict of 
thousands of 


France 
workmen, who 
were thus forced by the action of their 


Nantes exiled 
Huguenot 


own government to introduce into foreign 
countries secrets of French trade and man 
ufacture, which otherwise might not have 
been discovered for years. 

The modern art of hat making, prior to 
the revocation of the Edict of Nantes, had 
been entirely in the hands of certain of 
the French Protestants. They 
possessed the secret of the liquid compo 
sition which served to prepare properly 
the hare, rabbit and beaver skins used in 
hat making. So many of them 
driven to England that the secret of their 
art was lost to France for more than 49 
during which time the French 
nobility and all persons making pretense 
to elegance in dress wore none 
English hats. Finally about the middle of 
the eighteenth century, a French hatter, 
named Mathieu, who was working in Lon- 


alone 


were 


years, 


but 
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don, stole the secret which the refugees had 
taken away and carried it back to France, 


No 


greater blow was ever inflicted upon the 


where the industry was re-established 


than in 


Edict of 


nation 
the 


industries and trade of a 


France by the revocation of 


Nant > 
PORCELAIN 


Medici in th: 


trade 


lhe great family of the 


sixteenth century had a secret re 


lating to the manufacture of a soft porce 
lain, which was subsequently 
ably because it was too carefully guarded 

About the John 
Bottger, the 


Elector of 


lost, prob 


year 1710, Frederic 


who was in employ ot 


Frederic Augustus, Saxony, 
discovered the secret of making real por 
His the 
that Bottger’s discovery should remain a 
He therefore kept Bottger 


confinement until 


celain master, Elector, resolved 


trade secret 


in close his discovery 


was perfected to the point of finished 
He then 


within the fortress of Albrechtsburg 


factory 
Che 
drawbridge was always raised; none but 
the the 


a solemn 


work established a 


workmen could enter or leave 
factory and they were bound by 
oath to keep until death the secret, if by 
accident they learned it. They knew that 
the severest punishment would follow any 


betrayal. This was the origin of the fa 


mous Dresden or Meissen ware. The se 
cret of the Saxon Elector was, however, 
preserved only for a short time. About 


1745, a runaway workman carried it to 
Vienna, where under royal patronagé 
factories were established to practise it, 


which have turned out masterpieces of the 
potter's art. The secret was also carried 
to France about 1770, when the manufact 
ure of the Sevres pottery began 

Long after the Flemish refugees, driven 
the Netherlands by the 
persecutions of Philip II, had come to 
England, they kept to themselves as trade 
mysteries the manufacture of felt and the 


from religious 


making of certain brass ware for culinary 
I urpose > 


GLASS MAKING IN ENGLAND 


lhe establishment of the first g! fac 


ass 
tory in England was the result of the theft 
An 


by having been 


trade secret English admiral, 


angered 


of a 
refused admit- 
tance to a French factory, hired away one 
of the that 


workmen from and 


Ravenhead, 


factory 
founded an establishment at 


Lancashire, which has continued almost, 
if not quite, to the present time 

The secrets of the production of Vene- 
tian were guarded with most 
No strangers could learn 
Any workman carrying his skill 
to another country was followed and or- 
dered back. If he refused to return, his 
relatives were imprisoned. If he still per- 
sisted, his life was in danger. It is re- 
corded that a wandering Venetian glass- 
maker named Paoli was followed to Nor- 
mandy, where he was stabbed with a dag- 
ger on which the word 


“Traitor.” 


glassware 
jealous 
the art 


care 


was written 
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TRADE SECRETS OF THE EAST 


The East, as it always has been, is to 


day a great field for trade secrets We of 


the West do not know: the mysteries of 
crackled china, of lace work, of translu 
cent porcelain covered with glaze, or of 


the marvelous egg-shell cups and the pro- 
cess where by they are enameled and cov 
ered with a finely woven case of bamboo 


| he 


he manipulation of metals and amalgams 


same is true of many processes for 


which are known to the workmen of Ja 


pan, and by which are produced effects 
beyond the reach of the workmen of other 
countries 


Che 


now in 


trad 
» be 


vermilion 


two oldest secret processes 


existence are said t: the manu 


facture of Chinese red or and 


the Damascus art of inlaying hardened 
steel with gold and silver 

Up to the capture of Damascus by Tam 
the 


famous weapon in the world 


erlane Damascus blade was the most 
It could cut 
iron or gauze floating in the air lamer 
lane carried all the weapon makers of the 
captured city mto a factory, where they 
work Their descendants 


skilled 


cand to this day, but no more such blades 


continued their 


said to be smiths in Samar 


are 


Damascus ©) 


but 


ar¢ produced n 


there today, they are 


mostly “made in Germany 


buy swords 
Always and everywhere there has been 
effort to the 
manufacturers rival 


a constant discover secrets 


of rival or of com- 


munities. An interesting story on the sub 


ject is that of the Venetian, Braarti, who 


in the eighteenth century obtained a 
knowledge of th methods pr ised in 
the Bohemian glass works, by disguising 


himself as a porter and serving for three 


vears in a glass factory in order that he 
might take home with him certain mys- 
teries of the Bohemian art that were not 
known in his native city 

The day of the guild trade associa- 


tion has long passed away Che time has 


lso passed when, except in the East, a 


+ ’ 


Stat oO eV I lsolal | initvy can 
hope to monopolize a trade secret which is 
a substantial number of people 
bind th 


craft to their employer or to any 


shared bj 


The ties which workmen in any 


compre 
have long been, 


hensive trade organization 


among the Western nations, too loose to 
the 


method 


prevent dissemination of any trade 


known to a 
be 


longer a secret if all those working in a 


device or which 18 


large number of people It can no 


trade in any locality are familiar with it 
to these trade secrets of the 
had for 
the most part no definite legal sanction, is 


A reference 


olden time, which seem to have 


only material as affording a basis upon 
which public sentiment, with the sanction 


of the law, has given to us our trade se 


crets of today. The whole industrial 
world was permeated with the idea of 
trade secrets and of their value. As the 


trades became more and more matters of 


individual enterprise, it was but -natural 


that, with this histor vehind them, th 
sentiment of the mmmunity regarded 
them as a substant thing to be de 
with on grounds of public policy It h 
dealt with ther t ¢ ne iw, exac 
is it is dealt witl pyrights ind trad 
marks, and I be ve way that is quit 
n harmony wi g 1 hought 
the t é 
‘ S uF 

Wher \ le secrets W 
formulated less ul ntury ago, the u 
dustrial condit wel eal is remot 
trom those of the present day they wer 
from. thos the Middle Ages rh 
rades had, howe yme generally int 
the hands of indi We had started 
on a line of industria reanization and 
development whicl een consistently 
followed to the pri t time Almost the 
cardinal principle of this line of develop 
ment has been th uuragement of th 
individual to risk and effort. It has been 
generally recognized that the gain to the 
community would be the greatest if every 
member of it was stimulated to do his 
utmost for himself (here is need for en 


couragement to individual thought and ef 
fort. No one is like the troubk 


anxiety 


Vv to tace 


and cost of experimenting and 


testing new ideas which are sure to fail in 


the majority of case with the chance of 


forward to 


great loss, unless he can lool 


i reward if he succeeds 


ENCOURAGEMENT TO EXPERIMENT 


lhis thought was not new with the last 


century It has always existed Me: 
have always been en uraged to seek in 
dividual prosperity as probably the best 


way to promote the common good, It 
may well be that the whole doctrine of 
the right to property, which scems to u 
nstinctive, rests upon this foundation 
But with the expanding manufactures 
trade, ar commerce of the last hundred 
years, the idea has become deminant as 
nev efore and has been definitely r 
lected i r institutions and laws. Cer 
tain ere can b i practical matte 
no greater stimulus to the individual to d 
the best there in him, toward building 
ip the industry with which he is cor 
cerned, than the certainty that he may s 
cure and maintain for his own use that 


which he has acquired fairly and honestly 
standards of his time. If 
the 


must 


accord ne to the 
greatest good of th: 
that 
his contribu 


such is the case, 


greatest number ther: 


should be 
the 


requ r¢ 
a gain to him for 


tion to well being of the community 
original thought and initiative 
of 


administrative 


by way of 


as well as by way good business 


methods or capacity or ar 


dent labor 


INTEREST OF THE INDIVIDUAL AND OF THE 


PUBLIC 
[here has never been a time when there 
not this gen 
unsuc 
cessful have sometimes failed to admit its 


were some dissenters from 


eral view Those who hare been 
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validity. Many have speculated as to 
whether there were not conceivable in- 


dustrial conditions, other and perhaps bet 
ter than those which prevailed, in which 
encouragement would not be 
given to the individual, but in which the 
requisite effort could be secured on other 
and less selfish grounds. And there have 
been times in which the natural and per- 
haps inevitable development of current in- 
dustrial methods has been such as to bring 
public sentiment, 
more or and 
justifiable, but at any rate to be taken into 
consideration as affecting the 
trend of development of industrial ideas 
and But it 
not seem possible to deny that the general 


so much 


about a revulsion of 


sound, more or less 


less 
definitely 


industrial conditions. does 


sentiment has almost always been in favor 
of the encouragement of the individual in 


his selfish aspirations for personal pros 


perity. 

I see nothing in the temper of our own 
times to indicate that this broad view of 
what is for the common good has been 
shake Few doubt that an_ individua! 
should get a personal benefit from his per 


kill and energy. We believe that 


useful the workman, 


1 
sonal § 


the better and mori 
the more he should have the rewards of 
life. The public generally agrees that th 
more contributes to the 
the arts as an the 
should have for his personal use, 
that the reward of the tradesman or man 
ufacturer should be based, to a substantial 
extent, upon the skill, energy, capacity and 
which he carries on and 
builds up his business. We know that the 
entire community profits by the deserved 
success of any individual in it. We feel 
instinctively that, if the efforts of in- 
dividuals are attacked or discouraged, all 
will suffer. The time may come when dif- 
ferent views will prevail, but I do not 


one progress ot 


inventor, more he 


and 


honesty with 


anticipate that such will be the fact 

It has of course always been understood 
that the gain to the individual should be 
acquired honestly in accordance with the 
prevailing standards of the time. Some- 
times the community has decided that the 
prevailing standards were wrong—that is 
to say, inconsistent with the general wel- 
fare. Then the standards have been more 


or less changed and new ones established, 


occasionally after marked political and 
business convulsions; but when the con- 
vulsions were over and a readjustment to 


new conditions attained, it has been found 
that the right of a man to a fitting reward 
to the public well 


for his contribution 


being was respected as much as ever, and 
that proceeded upon 
the old 
encouraged to prosper as th 


society imstinctively 
principle that individuals must be 
only known 
means of securing to the community the 
gain in productive power and the progress 
in industrial effort that was essential 

It is upon these fundamental principles 
that the underlying right to the protection 
of a trade secret, in so far as it is or can 
The right is 


be protected, depends logi- 
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cal and will be asserted and enforced by 
public sentiment and by the law, which, 
as I have already said, is in the long run 
a reflection of public sentiment, until we 
cease to believe that individual effort 
should be encouraged as the most effective 
stimulus to industrial improvement. When, 
if ever, doctrines like those of socialism 
prevail, many rights which seem to us 
and proper, may disappear, among 
them, perhaps, the right to protection 
against the disclosures of a trade secret to 
the extent to which that right now exists. 


natural 


TRADE SECRET DEFINED 

A trade secret is some method of manip- 
ulating or combining materials, .or of con- 
trolling or directing the forces of nature, 
or of organizing machinery, or the details 
of a business, which is the result of orig- 
inal thought, which is of trade value to the 
person who has the thought, or the right 
to apply it, and which is kept by him a 
secret that he may get from it a personal 
advantage not to be directly shared by 
Let us take the simplest 
manufacturer of dye 
ingenuity or 


his competitors. 
possible case. \ 
stuffs, through his 
thoughtfulness, or through the ingenuity 


‘own 


or thoughtfulness of others whom he has 
employed, finds out that his product can 
be increased or improved, or that he can 
get a new product, by a certain process 
that is not at the time employed in the art. 
It is clear that under none of our stand- 


ards, either of law or of ethics, is the 
manufacturer under an obligation to use 
this process or to disclose it to anyone. 


I doubt if there can ever be any effective 
law supporting such an obligation, and in 
the absence of such a law any sentiment of 
the community, even if it existed, would 
be inoperative. But neither the law nor 
the sentiment exists today. 

The secret, therefore, is the man’s own, 
to keep or to disclose, to use or not to use, 
No public policy or law 
can But the 
one who has it can be encouraged to dis- 
close it or use it, one or both. The patent 
law offers a reward for the disclosure of 


as he pleases 


force its disclosure or use. 


secrets of a certain sort, and incidentally 
encourages their use. I shall have a word 
to say later as to the bearing of letters 
subject under discussion. 


patent on the 


The law relating to trade secrets does not 
tend to promote the disclosure of them, 
but the c: It does encourage their 


use 


mtrary 


ENCOURAGEMENT TO USE SECRETS 
If such a secret is of the slightest value, 
its use as distinguished from its suppres 
If it is sup 
pressed, no one gets any advantage from 
it. Who is benefited if it is put into use? 
Is not the answer to this question clear? 
The possessor of the secret will get some 


sion is obviously desirable. 


benefit from its use; but the community 
is a whole is far better off if the secret is 
utilized. By practising the the 
possessor of it will be getting, by a given 
expenditure of capital and of effort, a new 


secret, 
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product or a cheaper or a better product. 
He will get a profit for himself, but not 
all of the profit; some of it will inevi- 
tably go to the public. He will be adding 
to his own wealth, but he will also be add- 
ing to the wealth of the state, of which his 
own wealth forms a part. His business 
will prosper; he will employ more work- 
men; the efficiency of his industry will be 
enlarged; it will be of more general ad- 
vantage to the community; the well being 
of society will thereby be advanced. All 
this whenever there is an im- 
provement in an art which is actually util 


follows 
ized. No argument seems to be required 
to show that society is better off, if the 
is employed in practise, than 
case if it were not used at 


new thing 
would be the 
all. 

The posse trade secret, who 
disclose it, and who is 
should therefore 


The law, 


ssor of a 
need not use or 

unwilling to publish it, 
surely be encouraged to use it. 
recognizing this fact, affords him the only 
form of encouragement that is really pos- 
sible, namely, a certain limited aid in his 
effort to and 
without It helps him keep hts 


practise utilize his secret 
losing it 
secret 

SECRETS 


LEGAL PROTECTION FOR TRADE 


It has never been suggested that the law 
should go so far as to protect a trade se 
not a real secret. Such a 


‘ret that was 


inconsistent with 
the common and intelligence of 
mankind brilliant 
thought or an idea, whether it is of value 
to the industries or to literature or art, 
when without dishonesty, fraud or treach- 


proposition is .entirely 
sense 


However may be a 


ery it has once become known, it is com 
mon There are men so high 
minded that they would disdain to use the 
ideas of others, even if they had the right 
so to do; but such a view is not universal, 
and it would be utterly impracticable 
seek generally to preserve for one, even 
he has originated it, a thought or an idea 
that has without wrong become disclosed 


property 


to 
1T 


to others, so that it is no longer a secret 
But the law can say, to encourage the use 
of such a secret, that those who are bound 
by contract or by good faith to aid in 
keeping it shall be held to their obliga 
tion 
It is just to this extent and no further 
that trade secrets are protected. The law 
protect the secret 
discovery by fair and honest 
It does not undertake to make the 
secret, as such, secure. It only enables :t 
to be utilized, for the good of the posses 
sor and of the public, without danger of 
betrayal by those who must necessarily 
learn the secret in confidence while it is 
being operated as a secret, and who can 
betray it only by what the law regards as 
a breach of honesty and fair dealing 


does not intervene to 
igainst 


means 


BETRAYAL BY EMPLOYEES 
The man who is practising his trade 
must have associates and work- 
Some of them will inevitably learn 


secret 
men 
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Is it fair and reasonable 
learning the secret under such con- 
ditions, they should respect 
it? It 


enter 


the secret, not 
that, 
be forced to 
is by their voluntary act that they 
into such relations, Having estab 
lished them, should they not be. bound by 
the necessary implication that it was part 
of the understanding that they should keep 
what they know to be the valuable secret 
yf the man with whom they are associ 
ated? There would seem to be no ques 
tion in the 


Should not 


case of an express contract 


a confidential relation, clearly 


volving an implicated contract, 
ly effective ? 
jirectly asso 


Chere may be others, not 


ciated with the work, to whom the secret 
is imparted in confidence. Is it not proper 
that they should regard that confidence’ 
Does it not appeal to us as right tha 
this sort 


those who secret of 


because of 


receive a 
a confidential relation which 
involves a knowledge of the secret, should 
respect it, and be bound not to disclose it ? 

If the law and public sentiment were 
otherwise, no trade secret could ever be 
safely put into use. By holding to what 
only a fair standard of busi 
ness ethics, those who gain a knowledg 
of the secret through a contract or a con 
fidence that is reposed upon them are pri 
vented from disclosing it, and the desired 


seems to be 


result is accomplished. The possessor of 


the secret is not, to the detriment of the 
community, tempted to refrain from using 
it; but he is encouraged to practise it f 
the gain there is in it, knowing that so far 
as a secret, those who are 


secret are bound to co-operate with 


as he used it 
in the 


i 
} 


lim in protecting it against disclosure 


BETRAYAL BY BREACH OF CONFIDENCE 


It has been settled by an almost un- 
broken line of authorities, and it is abso- 
lutely clear at the present stage of the law, 
that a trade secret will be protected against 
disclosure by anyone who has received it 
and under circum- 
stances that there is a contract, express or 
that the person to the 
disclosed himself re- 
follows that 


in confidence such 


implied, whom 


secret was should 


spect it. It there is also a 
remedy against those who have received 
of the from persons 


guilty of a breach of confidence or of con- 


a disclosure secret 


unless they themselves 
matter 


tract in imparting it, 


both entirely honest +n the 


and protected by the equities of the situa 


were 


tion. Against all others the owner has no 
redress. He invoke the 
} 


to make effective an obligation 


can only power 
of the law 
to respect his confidence and to live up to 
in agreement 

The 


ind is most 


has most frequently 


stion 
question ] 


likely to 


with the employees of on 


arisen, 
arise in connection 
who is actu- 


ally practising a secret. These men must 


from the nature of their 


know the 


cover it 


employment, 


secret or be in a pe sition to dis 
In dealing with a case of this 
an English chancellor, in the case of 


Moat. o Hare 241 21 L. T 


sort, 
Morison vs 
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Ch. 248), laid down the law in the follow- 
ing words 
“The that 


this case are principles really not to be 


principles were argued in 


There is no doubt 


has a 


called in controversy 


whatever that where a party who 


secret in a trade employs persons under 


contract, express or implied, or under 


hose 


duty, express or implied, t persons 


cannot gain the knowledge of that secret 

and then set it up against their employer 
In Stone et al. vs. Goss et al., 65 N. J 

Eq., 756, the court says 


“These cases establish t 


employees of one having a trade secret, 
who are under an express contract, or a 
contract implied from their confidential 


relation to their employer, not to disclose 
that secret, will be enjoined from divulg 


ing the same to the injury of their em 
ploy whether before or after they have 


left his employ; and that other persons, 
who induce the employee to disclose the 
knowing of his 
same, 
disclosure is in violation of the 


contract not to 
that his 


confidence 


secret, 


disclose the or knowing 
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reposed in him by his employer, will be 


enjoined from making any use of the in 


formation so obtained, although they 


might have reached the same result inde 


pendently by their own experiments o1 
efforts. We approve the principle thus 
established.” 

Again, in Westervelt et al. vs. National 
Paper, etc., Co., 154 Ind. 673, the court 
Says: 

“It was the understanding and agree 


ment between appellee and said Taggart 


that his ideas and inventions and discov 


eries said proposed machine 
should belong to appellee, and it was not 
contemplated by either party that a patent 


should be taken out upon anything which 


concerning 


he might invent or discover, but that it 
It was a part of 
Taggart that 
machine for 


should be kept a secret 
the said contract with 
he should 


said 
make a complet: 


appellee, and for no other person, and 
both parties understood by that language 
that no the ideas 
which said Taggart expected to put into 


practical form should be made by him for 


machine embodying 


any other person, and his perfected ideas 
should not be divulged to any other per 


son.” 

Taggart entered the employment of ap 
pellee and designed a machine, which ap 
pellee completed. Then Taggart entered 
into a contract with the other appellant ror 
three years to make his machine, and em 
ployed the same draftsman as appellee t 
furnish drawings 

“Tt is evident from th ithorities cited 
hat if a person employs another to work 
for him in a business in which he makes 
use of a secret proces r of machinery 


invented by himself thers for him 


but the nature and particulars of which 

desires to keep a ret, and of which 
desire on the part of tl employer the 
employee has notice at the time of his em 
plovment, even if ther no express con 


tract on the part of the employee not to 


divulge said secret process or machinery 
the law will imply a promise to keep the 
employer’s secret thus entrusted to him; 
and any attempt on his part to use the 
secret process, or machinery, or to con 
use as 


struct the machinery for his own 


iwainst the master, or to communicate said 


ecret to others, or in any manner to aid 
thers in using the same, or in construct- 
ing the machinery, w not only be a 
each of his contract with his employer 
t a breach ot « lence and violation 
i duty which w be enjomed by a court 
I equity 


alleged, even if no 


Under the tacts 
made, one would be im 


not to disc! 


Was 


igreement 


plied, that he was se the secret 


f the construction of the machine, or 1m 


part any information by which anyone 


‘ould construct such a machine. He oc 


cupied a confidential relation to the ap 
pellee and in such case the law raises an 
that the 


employee will not disclose any trade secret 


between 


mplied contract them 
imparted to him, or discovered by him, 
A dis 
closure of such secrets thus acquired is not 
yn his part, but 


n the course of his employment 


a breach of contract 
f trust which a court of equity 


only 
s a breach 
will prevent.’ 
Perhaps the leading case on the subject 
n this country is that.of Peabody et al 


s. Norfolk et 


98 Mass. 452, in which 
Judge Gray, the 


speaking for » Supreme 


Court of Massachusetts, stated the law 
s follows 

It is the policy of the law, tor the ad 
untage of the public, to encourage and 
protect invention and commercial enter 
prise If a man establishes a_ business 
nd makes it valuable by his skill and at 
tention, the good will of that business 1s 


recognized by the law as property. If he 
idopts and publi ly uses a trade mark, he 


in equity 


has a remedy, either at law or 


iwainst those who undertake to use it 
without his permission. If he makes a 
new and useful invention of any machine 


r composition of matter, he may, upon 


ing in a public office a description of it 
vhich will enable an expert to understand 
nd manufacture it, and thus affording t 
ll persons the means of ultimately avail 
ng themselve f it, obtain Letters Pat 
nt from the government securing to him 
xclusive us nd profit ‘for a term of 
irs If he invents or discovers, and 
keeps ret, a proces f manufacture, 
vhetl i proper sul t for a patent ot 
ot, he | not indeed an exclusive righ 
to it as against the public, or against those 
vl n ¢ f acquit wledge of 
{ roperty in it, which a 
hancery will protect gainst 

wl ! tio f tract and 
each of conf ‘ kes t ipp! 
to | wi to third 

t equity to in 
ri uch a 
id by 











and the remedy at law inade 
authority.” 
of the 


cases and concludes by sustaining 


irreparable 
is well established by 
then 


quate, 
[he 


leading 


court cites a number 
the right of the court to interfere to pro- 
tect the disclosure of a trade secret where 
there is a “violation of contract and breach 
of confidence.” 

rhis doctrine is supported by practical- 
ly an unbroken line of authorities. It is 
like the the common 
which protect trade marks, and which pro- 
hibit the pirating of unpublished dramatic 
the 


consent of 


doctrines of law 


publication of letters 
the 


fundamental and 


performances, 


vithout the sender, and 


many other violations of 


personal rights. It is based upon the con 


ception by the courts of what is for the 
public interest and what is fair, proper and 
honest, as between man and man. There 
lways has to be a legal ground for the 


ipplication’ by the courts of a principl 


f sound morals, and in this connection 
there is some question in the cases as to 
whether a trade secret is to be protected 


property or because there is a contract, 
express implied, or because the dis 
osure would he a breach of trust. It 
does not seem profitable at this time to 
enter upon discussion of these refine 
nent For all practical purposes, th 
lews of the courts are based upon a 
ingle and simple proposition \n in 


dividual is justly and honestly in 


posses 


‘ion ot what is a real trade secret, that is, 


that is 
known to him and protected by him to the 


useful in his business 


something 


extent of his secret tf his 


here seems no doubt that this is 


power as a 
trade 

real property interest exactly as an in 
vention is property to such an extent that 
the government can make a contract with 
reference to it by which it is protected for 

limited term by a patent, and exactly as 


an artistic or literary expression is pro 


tected as property. But in any event, it is 
obviously unfair that those who have en 
tered into a fiduciary relationship with the 
possessor of the secret, or who by express 
contract or by a consideration of the re 
said to 
imphed contract to 


secret, should 


lationship must necessarily be 
have assented to an 
protect the undertake to 
rob the owner of his secret by communi 
cating it to others or using it themselves 


The checking 


such unfairness must appeal to all of us as 


necessity of resenting and 


it invariably appealed to the courts. In a 


arge number of the cases that have been 
before the courts, there has been no ex 
press agreement to protect the trade 
secret There has been held to be. how 
ever, a necessary implication that such an 
agreement existed because of the relation 
if service \s the court said in Robb \y 


Green (1895) 2 QO. B, 315 


, 


“Where the Court sees that there is a 
matter of this kind which both parties 
must necessarily have had in their minds 


when entering into contract, that is 


precisely the case in whi 


ply a 


it ought to im 


} 
Stipulation 
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In Merryweather v. Moore (1892) 2 Ch 
518 (Ch. Div:), the English court said: 
“Tt is sometimes difficult to say whether 
the Court has proceeded on the implied 
contract or the confidence, for I will put 
aside once for all any cases arising on 
express contract. Perhaps the real so- 
lution is that the confidence postulates an 
implied contract; that, when the Court is 
satisfied of the existence of the confiden 
tial relation, then it at once infers or im 
plies the contract arising from that con 
fidential contract which thus 
the jurisdiction to 
which I have referred.” 
(To be concluded next week.) 


relation—a 


calls into exercise 





“The Art of Cutting Metals” 





BY ENTROPY 

When your readers see the size of the 
volume containing F. W. Taylor’s address 
on “The Art of Cutting Metals” it is to 
be feared that they will be so impressed 
with the greatness of the task of reading 
it that they will pass it by. This is not to 
be wondered at, for in the present time of 
sunshine your readers are so busy making 
hay that they are likely to be neither blest 
with the patience nor cursed with the 
time to read it. 

THE SALIENT FEATURE 

[his may make an excuse for me to say 
in a small space what has impressed me 
feature of the work, from 
Under the 
Taylor system, thinking in the shop by 
workmen is not allowed; yet he gives here 
plenty of food for thought for all parties 
and, after all, 
Al- 


well 


as the salient 


a shop man’s point of view 


to a manufacturing plant 
he advances hardly any new ideas 
most all his general conclusions are 
known to men in the shops, whether they 
their 
Workmen have used for years a form of 
tool so nearly approximates Mr. 
that it hard to tell 
which is best. It is called in these parts 
a half-diamond point, and we grind it al- 
most exactly as he tells us to do, as I find 
We 


know that a coarse feed and corresponding 


are known to employers or not 


which 


laylor’s would be 


by actually measuring one at random 


slow speed will rough out work most 


quickly, and that a dripping of water on 


the tool does no good: but those who 
work on turret-lathe work do just what 
he does and flood with cheap oil, soap and 
vater, or soda water. We know that a 
very dull tool will smash up a lathe apron 
if it is gear fed, for we have all tried tt 
We have used Mushet tools (that we have 
had tucked away in odd corners) for 


turning steel, and even for finishing cuts, 


it a time when all tool-steel salesmen 


claimed they were good for nothing but 


cast iron. Every once in a while we got 
hold of a Mushet tool the black- 


smith had burned, and we found it would 


which 


I remember one 
hold of a bit of 


hold an edge indefinitely 


-hum of mine who got 
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Mushet this way, and who used it to turn 
lathe spindles with for at least three years, 
running it fully one-third the time with- 
out having it dressed. Not every piece of 
Mushet would act this way, as I know 


to my sorrow, but this particular one 
seemed to have a charmed life. These 
are Mr. Taylor’s principal conciusious, 
and to him is due all credit for get- 


ting them together in logical form, so that 
his results are of use to a man who does 
not know these things by that unnamed 
sense which everyone has developed more 
or less who has labored as a machinist 


THE REAL POINT OF INTEREST 


It is not in these conclusions that our 
interest lies, but in the relative gain from 
each of the separate elements. For 
stance, if we begin with the worst condi- 
which appear to be possible when 
carbon steel, and change to high- 
steel, we shall be able to run seven 
times as fast. If we consider our first 
tool to have been a V-thread tool and the 


In- 


tions 
using 
speed 


second a broad round nose, we may be 
able to run six times as fast again, or a 
total of 42 times. If feed of 
3/16 inch with the carbon steel and 1/64 
the other, be able to 


times again, or a total of 147 


we use a 


inch with we may 
speed up 3% 
times. If we run on a copious stream of 
water, we should speed up 1.4 times again, 
or a total of 205.8 times. If we were running 
with a depth of cut of % inch and reduced 
it to 14 inch with the high-speed steel, we 
might gain 1.36 times, or a total of 281 
times. If finally-we change from the worst 
possible material to the best to cut, we 
may speed up 100 times, or a total of 
28,100 times 

Of course this is impossible, but it will 
illustrate what I wish to show. The ex- 
treme range of possible speeding up which 
Mr. Taylor shows comes from.his having 
tried only one thing at a time. Reading 
his paper would apparently justify one in 
piling these gains one on top of the other, 
as I have done here; but experiments in 
of these items was tried in con- 
rection with another would show that 
they had an influence on each other. Then 
again, nobody has yet succeeded in getting 
all the worst conditions together, any more 
than they have succeeded in getting all 
the best. Still it me that for 
the following comparisons these figures 


which one 


seems to 


may be safely used: 


THE EMPLOYER’S AND THE WORKMAN’S 

SHARE 

Out of all the things above mentioned 

all that are ordinarily left to the individual 
feed, 


1 to 3% in the speed 


workman these which may 
make a difference of 
of cut; shape of cutting edge, which may 
make a difference 
which may make a difference of 1 to 1.36, 
or a total of 1 to 2856. That is, a man 


in the shop left to his own devices but 


are 


of 1 to 0: depth of curt, 


running a tool to destruction in the stand- 
ard time may run it 28 times as fast by 
observing Mr. Taylor's rules as by doing 
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the This leaves it 
sible for the management to speed 
other thousand times out of the 
total. Early in Mr 
modestly speaks of increasing the 
old 


If we are to be 


worst he can do pos- 
up the 
28,000 
Taylor’s address he 
output 
f a shop to double its capacity by 


} 


ybserving his rules con 


tent to increase our shop output 
this extent, keeping the same relation be 
factors as above, then it 
that the 


share in the speeding-up process 


tween various 


becomes’ evident workman’s 
becomes 
almost negligible 


INFLUENCE OF THE MATERIAL 


~); 
i 


usion which I dr 


Now the cone iw from 
this is that before 
make his 
should 


his 


up are not 


a manufacturer tries to 
machinists mere automat 
more care his part to see 


use on 


that share of 
lost 
lity lies, according to Mr 
1 | 
material 
sidered 
had a 


ings have 


the opportunities to 
The most of this 


Taylor 


spe ¢ d 
p ssi 
the 


(an believe him to be right), in 


It is surely the least con 
that I hav 


Hard cast 


always been thrown out. But 


us¢ d 


f all, in every shop 
‘hance to learn about 


how many shops have any fixed degree ot 


hardness at which they say that they wi 


throw 


away a casting, short of sheer in- 
ability to cut the material at all? How 
many shops, or foundries either, can tell 
whether the castings from the last heat 


e harder or softer than the one before 
How many shops, outside the textile ma- 
chinery shops, ever anneal a casting? Who 
knows just how much gain in speed is pos- 
We 


} 
ut 


sible by annealing? know it is big, 


big enough to 


lo not know 


pay, just how big we 


LOSS OF 


\ ire 


for fear 


STRENGTH BY ANNEALING 


sometimes afraid of annealing 
f loss 
| had made recently showed a drop of 10 


of strength. Some tests 


per cent. in transverse strength from an 


nealing square bars. Some other tests 


hang¢ 


showed an equal variation through 


of mixture, which the customer knew 


nothin out, | imagine sections 


can 
which might be strengthened by annealing 


We hear rumors that some shops are 


ising soft steel for parts requiring a hard 
surface, case-hardening it after roughing 
out, and finishing by grinding, If there 


} + 


s some safe way to know just what is go- 


- , .. - lor +} 
ng to happen when we case-harden, $ 


imor ought to be spread more freely 
almost none, as to 
that 
ind bright with the least 


Her s a field all 


There are no data, or 


the mixture of iron will finish ) 


inworked, 
one that does not 


vol relegating workmen to 
eaving them with nothing on 


think 


drudgery, 


minds but to of the tyranny 


that keeps them from thinking about their 
work 
GETTING THE WORK READY 
Then there is the item of getting work 
machine, Not all of us can center 
—_— ' 
) il nK i 


und swing it in a lat! in 


a+ ‘ +} + » 
~ Va n ne cu tor a 


I 
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best man | ever saw 1 a planer knew 
next to nothing about using a coarse feed, 
but he could strap a piece on the planet 


and get it 


hunting up blocking. I shop where 
they have holders for everything he would 
have been at a discount, but in a simon 
pure machine shop he had us all beat anda 
shop may not be behind th nes just be 
‘ause they don't jig everything It may 
a 

e ney neve la\ W Ss K¢ In 
such a shop men w in think and are 
illowed to think m do the work, and 
hey will throw up their jobs if thei 
feeds and sp eds at set for the yus is 
quickly as vo doctor would if you 
should diagnose your \ s 1 ash 
him t deal o ned at 





The Question of Skilled Labor 


We are at present, perhaps, near the 
rest of a pet vl I Tit jual d industrial 
ictivity and widesp 1 prosperit | 
nanutacture nds nselt | 
fronted with t dithcul getting s 
ible workmen tf g s 
tasks Ut s | i s 
man nos 1 Q 
so tar as the g | f 
mcerned | lift ) 
taken on a ye nore s¢ S ! t 
¢ is most troubleso » get « | 
partially practised workm« eces y un 
le noder conditi \ et en- 
vy Ame in m 5 vow hem 
this internal dans lat S g th 
scope Taw rkn ictivilty ) n T i 
few operations, the general grade of labor 
will deteriorate \ ‘ s degre 
[The cry of m gall n 
mne W k Ss l ] Ss gel 
eral foolis] ss ) ) \ | 1 
ynstr 1 by I sing prosper 
ity n v b Vv | prese ? 
fe¢ 1g ) T vl : t eless 
O 1) ] i ( d fferent 
basis, wh A \ 
nside 10 ] thn 
laboring n ‘ vl h 
handiwork is laced, \ he 
the fragment of \ 1s lett h 

der mod p l S ffi 

» ine? im a 1 1 nd . d ‘ Re 
ynditions And 1 ‘ sk 
vhethe he get W ] 

t wheth 
if ms rs p] | 

that comp k 
1odert etl ] 

Th itu ‘ 

a +a ' f 

r¢ 1] W 1 
ve still furthe r ] ‘ t } 

g tl bore lepe ] 
yread not ] 
r kmake ) 
1 desir ] ] 
1 vard No 67 ( B ] 
Mate iis ( np 

If industs gt ) 

sion must he ; o +} 


going while the rest of us were 
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CORRESPONDENCE 





Discussing Phases of Machine Design and Construction 


Broaching an Internal Gear—A 1 mandrel with a taper shank to fit the hope some of the A MERICAN Mac HINIS1 
Difficult Pi f Work M lividing head, and a key to fit the cutter, readers may be benefited by our expert 
ificu lece oO ork NMVia- ers F : 


teet! uuld be located uniformly nce . & 2 
chined Satisfactorily with from the key 
a Sectional Broach KING THE | <b FINISHING TH Saving Labor in Business 
' Correspondence 


it was made about one-half de — 





\\ had ire le n hand for in 


a gears like Fig ind the only , , P . . . . : . 
toh} ' gree taper, and small in the back tor In Mr. Osborne's article, at page 696. 
ivailable tools were a 24-inch Hendey 
shaper and a Watson & Stillman broach 


learance It wa 


ry only to set Vol. 29, Part 2, he outlines a fine schem 


the cutt nce for tl entire lot of for saving labor in answering “hurry-up’ 


broaches i tl botton 


ng press 


the teeth re etters, but gives credit for the idea to 


ECTIONAL TOOL DECIDED) UPON mained th um \fter the broaches the system of marking drawings used by 


[he shaper would do a good job, but were hardened (which wa lone with the International Correspondence Schools 
was very slow, so we decided to make a re), we ground the faces, then clamped I hope I shall not be considered irreverent 
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broach, like Fig. 2, which I must say igainst the fa getting them as if I suggest as a much older origin for 
worked — beautifully \\ had some true as possible b ng the comparator the scheme the incident of the small boy 


trouble, of cours in starting the job n tl vuutside diametet [he teeth were who got tired of saying his prayers every 
ind had the expense not been so great w rot perfectly in line aft ssembling, but night, so (seeing here only the objective 


should have made two broaches with were commercially “good enough ind being quite ignorant of the subjective 
maller cut for each tooth, which would {OUBLES AND HOW THEY WERE OVERCOME’ element) he neatly lettered -the pravers 
‘f course have taken a little more tim rst trouble was in the te of 


iring and hung the placard up on the wall; and 


However, as the job did not require th e teeth on the bottom side, as the rings when bedtime arrived he knelt down, 
greatest accuracy, and this being a case of were drop forgings, and very tough; but pointed to the placard .and said Good 
intit n the least amount of time, it by leaving the sma sunterbore until af Lord, them’s my sentiments 
ed to mak ne broach answet ter tl roachu peration, and using th Mr. Osborne has foreseen the danger of 
NSTRUCTION OF BROACH best grad 1 oil, we were able t wrong combinations being made; now 
hh was mad A tect ty keep that part the tr le down to a why doesn't he design, for stamping the 
1 to sizes ¢ mn sketch is Hnimun [he next ti | xperienced numbers on a card, a machine with an 
Rin ; crucible-ateel binding bolt Wa t] roach running to one side, elaborate interlocking system to avoid this 
' we wes featd it worl bringing 11 et! f truth with the disaster? It merely takes some ingenuity 
warn: tl was a very important point a itsicle hich we found it necessary which I have no doubt Mr. Osborne can 
we de] led on the key, which was hard . ent Ct taker ff after supply if he is assured of a market for 
‘ round ring } ' t \ | Ss Wa tl nd } machine 
ling disks were turned in th f the troubl \\ ynsider that In this connection, it may be useful t 
— . e fo , >s of these call attention to a labor-saving wrinkl 
grinding on the fa v-wav w veal urs. \ vill understand we which is actually in uss There is a vast 
t { ( wel \ for t nd w mount of correspondence between the 
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different departments 01 railroad 
red tape being often almost g 
in rigor. I knew of an imporant offer 


who had a great number 


follow up, involving correspondet wi 
pretty nearly all of the oth epartments 
besides h indreds of outsid | 

the scheme his office followed :n s 

mut “punel s” depended upon a 

p ip i 

ibove tl g 

f Nii () \ 

that wl 

nateri \ M ) 

me § , 

specie > Wil 1 1 ” 
strike h \ regul print ‘ 
ised, an sending it \ 

sary mer! I tl me I 
party address d e dat I gin 
letter sent him, the S \ 
pertained, and the set ber of tl 


“puncher 


“punchers” with comparat y high nun 
bers it thougl | 
+E 
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i —~ 
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Small holes wv noticed in the cent itly from the other in having the pierc- man, and Mr. Alexander was just the 
e spring seats. That is done in the ing punches inside the die as well as the same in both places The more I see 
wing way: All the holes in the strip- stripper, and held from the outside with and hear of him the more inclined do I 
p laid t] isual way and set screws to keep them from changing. become to believe in the man. This is no 
Iritled gh w 3/32-inch drill, then Only a few of the sections are shown in mere expedient worked up hastily to fill 
ipp placed on the punch plat detail, as they will be readily understood an immediate want. It is the result of a 
with the punches id a ie holes from the details J and J, They are all . real and deep insight into the needs of all 
votted in the m holder. In this held with two or six screws and two dow- sides of the question, and Mr. Alexander 
way a le holes are linemen The el-pins, and they are all relieved to sav is the first man to see, so tar as I know, 
ul sections A L, et f the die, are grinding as much as possible. After being that there are three sides to it, and to put 
so tastened to th ast-iron holder with hardened the cutting edges are ground them in their correct relative positions 
» or three ews and two dowel-pins quare to fit the model, and the sides ar 
é' \ DISAPPOINTING CONTRAST 
itting edge is hardened and tapered ground to match into one another, It will 
gree from the bottom, and ground be noticed that piece K is held with one But to get back to the meeting. I was 
he model. All parts, when possibie, screw and two dowel-pins, This is don disappointed. I had seen the enthusiasm 
ed, as shown in K. so as to re because in one lot they wanted this in Of the Social Congress and I thought, if 
ding on t f When the die while in another lot they wanted it our. these people, whose interest is only a dis 
nbled each section is wedged to When this is the cage we then merely take ‘nt, possibly a philanthropic, one, take so 
fi hown at Wo] his wav tl the pic K from the die and place it in much interest, what must be the attitude 
ecure if lid In front punch section; in this way we have the of the manufacturers, the employers to 
es are four bushing holes cour punch solid, and the punchings will ha whom this must come home? And _ yet 
wored frot 1e b lhese holes ar it in the middle. In this operation we there was no enthusiasm. Possibly the 
goed tte ‘ | sembled inv] ive e pun h on the bed of the press iudience was so thoroughly baked by the 
led, a ned from the Dp 1 the d nn top, and two guide pins MW _ intense heat that they could not think, but 
\\ ) | gvethe fterward the e laced ich side 1d on th even then it would seem as if more men 
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G. 2. THE PUNCH AND DIE FOR THE SECOND METHO 
ipered degree fron é ) n wit pun ited that ) \ would have submitted written discussions 
reamer, \ pin holds the piercing bus! 3/3 ich from. the tting edg N lwo explanations are possible for this lack 
Ing ght p \fiter hard pil e used on this die it the ord f enthusiasm; one that these men do not 
ening ( 1 dl C-5 Ferracuté var mM er teed The punch and d know what is going on, that there ar 
re dina clined press, whi iuscs. trade schools and that there are to b 
Ihe p lig lesigne ! he p gs to fall by gravity after being ore, do not realize that the social edu 
the xcept follow-p ‘ . R. A. Atmon cator is about to take their work of teach 
cat punel 1 —— iw away from them; or else they pt 
minch se SD veld Industrial Education fer that the latter condition should p 
’ 1] \ ews ] \ 
We e four follow-punch hol st lett [ wrote \Ir. Higgins’ discussion, ting hi 
I ’ ( l >. SOK | ke il ( neress 1 B st i {-t ke school at i! sed r 
! \ & Sines i 1 riosity, t \ iothi MsiasmM He has apparently cl anged his 
PP 4 ( al | t I led me New York views in one important px rticular Seven 
de ¢ he p he d hel 2 ‘ tine of the A.S.M.1 | vears ago he wanted all engineers to be 
piral spring lj d g] ( Mr. Alexander's paper discussed ducated up through his half-time school 
head screws, wit \ ght here | wan withdraw a1 loday he is ready to dip into a stratum hé 
\ft ] une) hard ts that I may ve gi hat Mr low the level of the embryo engineer for 
Q vd wep ] \lexander Be ddress was in his material for engineers. Another of his 
ws ] h hey rat Way flu ced bv Beacon stree lLher nditions under which he would wish to 
it | t node! h Ss certainly nothing in the itme sphere see 1s school started 1S, that the class 
ransterred t he d le pune!) New York from Mott street Fifth ave m instruction should be given by the 
] tle diffe iit Back Bay hypnot cm pithy schools: but mm 1 rsation he |} 
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given me the best of argument again 
very proposition, and since Mr 
and Mrs. Woolsman have both givé 
the same impression, I will state it 
not as a quotation from any of thes« 
ple, but as an impression only 


HE PROFESSIONAL EDUCATOR NOT WA 


| he 
nd the technical schools, are in the 
f professional educators. A profes 
a man who has a college 


the ] 


ducator is 


ation and college 


problems of commerce and manuf: 
that training elephants does to bt 


iorses. Both are done on the sam 
ples but for two distinctly different 


OsESs 


\ professional man is a man 


does his work as he thinks best w 


regard to any supposed knowledge 


part of his chent. For 
doctor and ask him to treat 
We 


e gives or dismiss him. Just so wit 


non 
1OT 


some imaginary ill 


professional educator 


these boys for half time but mt 
vhat he thinks best in the wav of 
else fire him [his means tl 


ve to fire hin \ totally distin 
ation inder the guidance: yf 1 mat 
he strength and the nerve to hi: 
vhat he knows from person expr 
o be useful is the only g 
pr duce results 
HE ALEXANDER IDEA AND Hf 


Whether it 3S) Ce 


an itsicer to criticize the pr 


f the A.S.M.I 
seemed to me as if he was talking 


something very different fron 


; \lexander was discussing Mr. Ale 


der is trving to make men—thinking, 


ive, self-reliant men 


Mr. Taylor 


make 


tem must inevitably 


bey concise orders and turn 


amount of good work but who w 
think, 


tearn to because they d 


to and are not allowed to. Both are 
sary in their places 


by the method of the other Mir. Ale 


Ale xande T 


public school system, the coll 


idea of educat 


which bears about the same relation to tl 
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st this cial reformer is allied with the profes 
educator And therein he makes 
mistake 


to correct if he will 


sional 
n mé which the manufacturer is abk 


peo formers are going to get 


ng. Put they are not going to turn out 
NTED the sort of man that the manufacturer 
needs unless the manufacture takes a 
Lievyes 
e hand in the matter. They know what they 
hands ; ; 
,» want and have influence if they will use it 
siona 
™ Cet the s¢ track scho Is 8 vet red by t] 
ed 
sort of me who know what thev wat 
itio 
rd they n get Let then se tl 
enthusiasm of the social scientist but hol 
i l 
‘ the 1 ow themselves If ey do not 
nw pA : 
; they will have to wait vears and vears 
id 7 
oT the se ft ade scnoe te get where they 
pt 
in @i\ nm the t eT eer 
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ders men will be too ambitiou i 
to r lor’s »ybs d Mr lavlor } 

Mr. Taylor’s jobs and M aylor ngle-acting punch d die shown hers 
men cannot touch Mr. Alexander b ait ne few points in its constructior 
Mr. Alexander's men wi " wort i notice by die maker 1s 
demand The whole force ee ee — a ry 

op-not« practice s class The 
form is being directed toward re nt di | ‘ d, is a taper cuy 

i : < ‘} ‘ ) 
men of the necessity ft becoming I =/t¢ —~/r¢ } 
Taylor S kind ot mk n, mere macl fl es , 100 t pierced wit 
condition of life whet ne pick e N d e N c hol Wigels 


ertain size of shovel 


tells him to, and spreads h i 
apart and shovels s f f 
same reason, no matter how it is p 
seems to me to be conditj i 
which my s would l 
rather break a window d get 
oO davs at time 
HE MANUFA RER’S 

And here is danger lhe os 

f tod n this matter lies wit ( 
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truing by the ing st 
can be ground at ar ime to 
piercing holes. with sing 
iron, or boring t a pie 
+ 1 } } a 
sweating blood Che press 
simple and s project s 
the cut eda } have enoug 
, : , 
keep it at home; after hardem 


tom should be 


to fit the pu he punch 
nd tinished early ‘ 
rdened, and then ground 
it moving e shank, whi 
nished rl tap the | 
ade about degree s tha 
enter block, to guarantee irom 
ody of the ip: the bevel w 
t g d the “W W 
gethe \\ | eT! i¢ 
d icelv. 1 t ilarly tow 
the r eda tend 
wil ¢ ee ily ) i 
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Pols od one it] 
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neti he drawing pur 
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ews a Dp ire pins. | 
( \ irkin rita 
i It ii? Way t 1 tii 
tt ppet Th pin-p ite 
k W found and then the s1 
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ppea flat and 
ced punch or ot! 
id hole grou 
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‘ Bit 4 
1 di iv 
\ roughed 


nd thread tim 


he shank was 


harpen the 


a soldering 


scrap, or 
ring 1S 
itly above 


flange 


ge, the bot 
S ldered 
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is dowels turning, 


d to prevent 


iated by the ram knockout, as 


Wi 

re ndred and fifty thousand was 
idere: run with this outfit 3y that 
me gi id got in a piece of scrap 
brok ff a piercing punch or spread 
iwing punch. Generally the re 
of grinding the top of the 
lock sharpen tlie piercing holes, 
ng the cutting edge, closing in th 
lrawing pur while hot, upsetting and 
¢ new piercing punches. The 
| ti oncentricity of the center block 
dge is found a blessing over 
again, and the 10-degree bevel on 
yun permits the die-setter to upset 
everal times before returning to the 
| op repairs. My recollection is 

s outfit gave entire satisfaction. 
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Trimming Large Shells to Length 


heap and 


Re ently l had to le 1st i 


juick way to trim a lot of drawn brass 





FIG. 1 


Lower Cutting Disc 
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FIG. 2 = 
exaad t = 
Guiding Dise, fn 

TRIMMING SHELLS TO LENGTH 
she given length [hese shells are 
about 4 inches bore and 6 inches deep when 
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tapped out at one end the shaft. 
[he other end is turned down and fitted 

‘to a disk similar to the cutting disks, but 
t is made of machinery steel, and is not 

Both disks on the lower shaft 


to suit 


hardened 


ire an easy fit in the shells to be trimmed. 


The end A, Fig. 2, is the stop, and secures 
he correct length of the trimmed shel!. 
[his is all that is required to do the job 
In use it works in the following way: 
Che ting disks are screwed apart far 
enough to clear a shell; then a rough shell 
pushed on the lower disks up to the 
yp; then the cutting disks are brought 
yether, and the superfluous metal will 
removed in double-quick tim: 
[ should like to add here one or two 
i1utions, to insure the proper working of 


It is absolutely necessary that 
a sharp 
e. The cutting disks should not 
Both these 


th S device 
utting disks be ground to 


] 


ig Iver 
ip each other when trimming 


mditions are very necessary, or else a big 


yur the trimmed edge will be the result 
Fig ws the shel! to be trimmed 


M Bont 


An Interesting Little Problem for 
the Inventive Genius 


Having followed with a great deal of 


interest and much benefit to myself Leices 
ter Allen’s problems, and noting the wide- 
spread interest taken in them by others, I 
readers of 
like to 
try their hands at a problem which came 


thought possibly some of the 


the AMERICAN MACHINIST would 
shop practice 
for 
as in the hope that 


up to be solved in actual 


recently, and accordingly I submit it 
their benefit as well 
some solutions will be forthcoming which 
will be better than the one I have adopted 

Referring to the illustration 

A is a hollow cylinder, 10 inches diam 
eter and 20 inches long, and is revolved 
around the fixed cylinder B by means of 


an air motor located approximately in the 




















trimmed. I used a rotary shear for this space / and driving the gear £, which has 
peration As the reader will know, the mo motion in the direction of its axis. Th 
shearing is done by two hardened disks cylinder A, however, may slide back and 
about fo nches diametet These are forth through the gear E; it is rotated by 
E 
f } 4) 
BE Lhd, 
_— — A 
Stationary 
y D | ] } = Pedi 
| > c 
| | Me LL = ananiiaieiimidis 
laa itll G | 
B. J [ 
Li A Y 
F 
\ NVEN 
) ifts, held the latter by means of a feather key ex 
‘ \ etween tending the whol« length of A 
heir I y be altere B is a stationary cylinder screwed up 
R ving the nut it holds th wer tight on the stud D; it 1s cored out as 
| t Fig ) shown in tl cu nd ac turn 12 ie ec 
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diameter so that A will be a nice running 
fit on it. The outer end of the cylinder B 
has a hole in it threaded for the screw C 

C is a screw with a left-hand thread 
eight threads per inch, screwed into the 
end of B, being a working fit in a hole in 
the end of cylinder 4, which cylinder 1s 
compelled to move longitudinally with the 
screw by the collars at G, which take the 
nd thrust, the part passing through th 
in A being turned I inch in diamete: 
By means of the hand-wheel on the end 


of the screw C, A may therefore be fed 
ilong B as desired 

Having explained the construction ot 
these parts, I will now state the 

PROBLEM 

[his consists in applying an automat 
feed device so that the screw C will be 
driven from the cylinder A, the relative 


velocities being five revolutions of A in 
the direction of the arrow upon it to on 
revolution of C in the opposite direction 
as shown by the arrow encircling the lat 
This will result in A being fed along 
B 12 inches toward the left-hand side 
that is, toward the stud D. 

This mechanism must permit the opera 
tor’s disengaging at will the screw C from 
the cylinder A without stopping the motor 

the motion of rotation of the cylinder 


ter 


{. The motor which drives the gear E£ is 
not to be interfered with. The mechan 
ism is to be attached to the end of the 
cylinder 4A and preferably not to extend 
beyond the diameter of A; if necessary, 
however, C may be increased in diameter 
or in length 

It is not necessary to make any prov: 
sion for driving the screw C in the op 
direction, or, the 
thing, for returning the cylinder 4 to the 
right. It is the intention to accomplish 
this return by disengaging the screw from 


posite which is same 


the driving mechanism and returning the 
vlinder by hand O. B. SERVER 





The Inventive Microbe 





es, 


vention is 


Entropy, you may be sure that in- 
the offspring of necessity— 
when it isn’t the progeny of laziness. 
When I first started the shop I bought 
little second-hand steam engine to run 
it. If I remember rightly it was only 3 
ches bore; at any rate it was so weak 
was a on in the lathe 
the drill press could not be used. At first 
n't make any difference, as I was 
3ut as Prosperity came 
pike she |! 1-headed 
f Ter d 
(the boy had two hands—he 


that when there cut 


the whole show 
rrought a 
apprentice boy along with 
e hand 


have spoiled nearly as much work 


-ouldn’t 


he did if he had had only one) ; in the 
ther hand (Prosperity’s) she had a bar 
drop forgings, for bicycles, to be 


nch tubing was 
The first 
press started 


d. At that time I-1 


ised for bicycles iig 


was finished and the drill ' 


Rufus in charg €verything went 
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all right while I was showing him what 
to do, but when I left him and stepped 
over to the lathe and threw the shifter the 
plant stopped 

A CHILD OF NECESSITY 
Chis was a nice mess—jigs to make in 
the lathe, a barrel full of 
for the first operation, and a promise to be 
kept, upon which depended all the work 


igs ready 


torgir 


with my equipment, could handle 
because it 
could 


that I, 
Obviously 
took 
1] , 

deliver, 
be moved easily with the thumb and finger 


light 


stopped 


more he 
The shafting and machines could 


plant 
than t 


the 


power engine 


on the main belt, so 


that part was as 





inning as could be expected [ sus 
pected the thrust of the spindle on the 
juill of the drill press was considerably 
re than it ought to be, so I took a 
inch iron washer, chucked it d 


groove in it and trued it on the 


irned a 


ick Then I took another one 
both sides and cast hardened them 
th [hese were put on the spindle ¢ 
w the with balls 1 e€ groove 
e¢ the Che drill press was started 
d wit! heavy t in tl ithe I could 
t st that engine by fe g nch 
i nt mac ry-ste forging 11S 
hall thrust ran f years 
One day, w lit was W tand I was 
iberating whether t ik ew bal 
rust or buy one from é f the many 
kers of these handy ittle device ant 
I had come to any definite deci 


represent 
into 
firm 
What 
We 


salesman 


matter, a 


concern dropped 


whether 


2 i ball be aring 


the shop I 
ade ball thrusts for drill presses 


nis 


inquired 


was my surprise when he replied 


cannot make them, as the so-and-so com 

pany (I have forgotten the name) has a 

patent on ball thrusts for drill presses.” 
then showed him the worn-out ball 


rust and told him the date of its nativ- 


tv. He asked me if I would be willing 
swear to the age of this child of ne 
essity, as it might come to an issue be- 


tween his company and the company own- 
patent on ball-thrust bearings for 
this patent 


ing the 

drill pr 
which these people owned (?) was a plain 
t any peculiar form or 


Remember, 


esses 
thrust bi aring, not 
but 


How could such 


its application to drill presses 


a patent hold? 


} rn) 
des 


TWO CHILDREN OF LAZINESS 





, ll know the story of the boy 


y,ou a 
tied the strings to the beam of the New 


omen engine and to the lever 

alve, so that the engine would work aut 
matically and he could get time to play 
marbles. Those two cords put there by a 
lazy boy were the forerunners of the 
Beighton plug-rod gear used so exten- 
sively im later years. 

There was in Camden, N. J., about 15 


years ago a place where storage batteries 
Among the machines used 
lead 


were made 


sheet of 


there was one that rolled 
As the sheet came 


rolled it up 


chine a be Vv 


d, like 


from the ma 


ry boy at 


He 


was 





nind He devised and made trough 
rom an old soap box, which would auto- 
natically ro the sheet ! ead as they 
ame from the mac } benefit 
rom his inventio N east not for 
ong As soc ndent saw 
he device he ordel \ ers in 
improvement on the origi idea, and 
red the lazy boy 
- WORTH WHI AY | SEARCH 
One ot tl think 
he most h S evs 
| iV ¢ s i 
hat, in | $5 
Cc t ( i 
\\ \ 
~¢ " i 
WW ‘ 
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1 x 
\r ) y \ 
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ent : 
»¢ ( \ l 
p | \\ th 
i da } W t \ 
ec ) a xX th 
ire often swamped \ pp fro 
il part pate its ¢ 
precisely the same devi 1 that in the 
pinions there could I ssible chan 
yf either collusior ste g on the part 
f the ipplicants 
Harking back to that papel file I min 
[ guess if the Yogi tl y be true tha 
paper-file-thought-wave must have boar 
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lany Others who are lazy 


al exertion is concerned, he 


da slow freig! 1 g ditched o1 
way ) 
I he case of ther thing I invente 
| n d 1 seal l i€ ie rn 
uld find nothing t with n 
getting a patent. Whi <am S 
Washingt g I f the thing 
’ , ‘ | 
ed so many patents upon whicl ( 
e€ was an niringement, lat \ 
ive ruined me to be compell 
b i he spec ms 
HI ERAGE INVENTOR NO N INVENTOR 
lhe with most people who thin 
t ent gs 1s lat tl I fF ] 
tre inventors 1 ! lapt 
r 1 
which they y are And w carefully 
they have t lled! he only 
that can hand ! \ g nvento! 
P saticfa < +h \bbing-s 
yropriet witl eal etwet | 
1 starvation Any d thing that I 
1 hat shop is best ever \ 
nilhons his is the kind 
} . 1 + 


pap that these w 


ndustrv assi! 
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far as physi- 


had an active 


f weird s 


\ al 
ist a | Was Wele 
» See Was 
1 
ipper that gI 
norning. He w 
S h irry i w hie 
nd he had - 
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ly 1 
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) 7 
ery Si 
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st right nd and n 
mn top of itself. When 
acted just like 
tied it ! 


lf 


this 


cotte 
gotten 


W 


i 
nh bh 
t 
ih ( 
il W 
1 
> 
R 
t¢ 
| 
ap 
W 
) 
\ 
sy 


is tr 





e; 


a twisted rubber band; 


self up in knots to an accompan 


melody 





inlike that made by a toy dulcimer. This 
1¢ old man would not change 

he thing was. eventually finished, th 
balance paid, and it was wheeled into th 
treet. | never saw it again, but I heard 
that th iwentor was “pinched” by a po 
liceman fifteen minutes after he left th 
hop, for frightening horses, and that th 
d e finished its days, as a monument 
» his genius, on a dung heap in a livery 
where the stablemen were exhorted 
“Use Diana’s bloom of youth for 

lex Dixit 





Training Skilled Workmen 


Whil ich has been written of late re 


irding the small number of skilled work 
en seeking employment, no one has, as 
et, had the courage to say that he found 
e t ble in securing skilled labor. It 
theretore afe to assume that’ almost 
veryone is experiencing the same difh 
ultv; and while some of the larger shops 
lave taken up this matter with a view to 
ling their own future vacancies as they 
occur, there are a few things that must 
not be overlooked 
While | am not so foolish as to suppos« 
hat anyone is in the business of training 
ipprentices for the benefit of some com 


that unless good car 


nd judgment are used when young men 


petitor, | do think 


finished their apprenticeship this 1s 


LAVE 

pretty apt to prove to be what has been 
lone lhe reason for my saying this 1s 

due to the fact that, as a rule, the fore 

men in charge appear to have but littl 
mnfidence in their own apprentices, which 
is very discouraging to the young man 


who is looking for an apportunity to show 


what he can do; and in a great many cases 


t induces him to seek employment el 
the 
in a while, with 


that 


St 


where he can have treedom oi 


all OpmM1on ONCE 


out being treated with silent con 


tempt which he is most likely to receive 


the foreman who h him im 


for 


trom 


charge four 


\nothet 
] tind in most cases that the shop in which 


years 


question is that of wages; and 


1 young man serves his apprenticeship is 
And 


is under 


lowest bidder for his services 


why Because in most c he 


ases 


estimated his foreman who would 


take 


conhdence 


by 
his chance 
he 


Some may argue that if a fore 


rather on a 


littl 


stranger, so 


has in his own ap 
prentice 
man does these things sooner or later h« 
will be shown up, which will undoubtedly 
he 


injury has he done his employer and how 


true; but in the meantime how much 
many good men has he driven away, some 
never to return? 

It appears to me that the question for 
the larger shops that have taken up this 
not 
apprentices but in keeping them, by show- 


matter does rest alone in educating 
ing a little more confidence in them and in 
them just compensation and a 


chance to see what they really can do, be 


offering 
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fore letting them go to some competitor 
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Spiral Gears—An Error Corrected 



































who reaps the benefit of another man’s ae 
ne sonst In the article on Spiral Gears, by H. B 
\icCabe, at page 498, there is an error that 
Combination Blanking and is somewhat misleading \t page 499. 
Forming Dies rs column, line 15 from t »P, it is stated 
, R that “Using the same conditions, if th 
spirals were to be the same hand, etc 
BY F, C. MASON This should evidently read: Using th: 
same conditions, if the spirals were to be 
| yiece to be made is shown at Fig. different hands, etc 
: ow dinary way to make this would Similar corrections apply to the articl 
in tw perations, one blanking and Complete Graphical Solution of Spiral 
me forming Gears, by E. H. Fish, at page 694; line 3, 
fhe die is shown in Fig. 2, and tl umn 2 of this page, should read: and 
puncl Fig. 3. I do not show stripper the spiral angles F’ B A and G’ B C, but 
rr guides f different hands, that is, one right and 
In the d four operations are pé the other left hand, instead of both being 
formed in three movements After th of the same hand, either left or right 
second movement a finished piece is mad \t page 695, column 3, the last line in 
it each stroke of the press problem 3 should read: are of different 
lhe first movement perforates the holes hands, instead of “the same hand.” 
1 [he second movement blanks an¢ D.C.R 
forms the ears BB, and the third mov: [We have submitted the above to the 
B B . 
LA __4 (oy 
FIG.1 
e C S| is) 
( 
xpIc) OA > =| 
K I} G 
E D J 
= 
X¥ TE oa 
O ‘@ OF i -} GF © ‘ 
sit 4 OK 
Oly kero 
‘ _ ~<—@- ee ee oe @— - eee 
FIG. 2 FIG.3 
COMBINATION BLANKING AND FORMING PH 
ment completes the blank and drops tt thor f both the articles referred 
through the di here is a principle 1 1 they agree that the criticism is valid 
volved in this die that i have never s« Ed.] 
in any other. mencapaaaiaeiaiia 
Phe piece s blanked and formed dow: \n Soo,oo00-barrel cement plant, to b 
it right angles in the opening C, the next cated on the outskirts of Montreal, Can- 
movement it slides through the slot D, the ada, for the Fordwick Company, will use 
ears B of the piece acting as their own about 2500 horse-power of electric motors 
stop against Y NX in the opening FE in the and will take current from the Shawini- 
lic. By this method the pieces are fed in’ gan power plant, 80 miles from Montreal 
continuously with no danger of mistake (he property of the Fordwick Company 
or the stop going wrong is about two miles in length by 600 feet in 
In Fig. 3 F F are the perforating width, along the St. Lawrence river. Pro 


punches, G G are the blanking and form 
ing punches, and / the finishing punch 
When | 
some discussion as to the probable action 
of the die at the kK, 
leaving a heavy fin on the finished piece 


designed this die there arose 


point in regards to 

The stock used was 16-gage soft sheet 
steel, the pieces were 13/32 inch wide by 
about 2 inches long. The die worked per 
fectly, and the output was about 60,000 pet 
10 hours, using the roll feed 


vision will be made for storing adjacent 
to the works 40,000 of coal. The 
contract for the electrical work has been 
taken by W. S. Barstow & Co., of New 
York and Portland, Oregon 


tons 





Fire Chief Croker, of New York City. 
has been experimenting with an electric 
fire engine, which can take power from 
power circuits, trolley Jines, etc., where- 


ever it may happen to be located 
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Commercialized Engineering 


Lhe /:venimg Post, of New York, p b 
shed a short time ago an article und 
the above heading which is attracting a 


Of attention among enginecrs 
nd has been reprinted and commented 
pon by a number of our tecl 


Vhe 


engineering 


nica con 


temporaries gist of it 1s that 


electrical there are pract! 


cally but two great firms, and that these 


‘tate the practice ol the protession ot 


engmeering in the electrical tield Lhe 
lleged result is the raising of almost in 
superable barriers against new men with 
new ideas, and the practice becomes 
routine and stodgy 

(his result is brought about, it is 


claimed, partly by the arrangements these 


two firms have with capitalists 


arrangements are said to 
}) ople 
dertaking 


who propose to go into 
must 


rst “secure cng 


indorsement.” This, it ts 


reans the indorsement of the engineers 

ft the particular one of the two concerns 
which is to “handle matter Vhis 
of course will mean that the standard 
productions of th m concerned wi 
] installed, and that 1 outside ideas 
will have anv chance whatever 

Dhetr 1s, Wwe believe. some bas ot trutl 
in this. Not that there is no competition, 
because there 1s sue competition—plenty 
f it where smaller installations are to be 
aea witl ind prob vy the is prett 
strel nd vcnutiie ( 1) tor he 
t\ tl tw ore ompani most 

re ll lertal f { T new bus! 

rs t i { hat t e compan 

do. ( itut mopolies within the 
proper meaning of tl term monop 
Wherever an outside engineer or a group 
of outside engineers conceive f ideas 1 
lectrical engineering tha iT iT rea 


il vatentable, there s nothing 
| , ing 


that we know of to prevent them from 


patenting them, raising capital and 


market 


that can be done. 


ir.to the for business So le 


there is no real or genu 


ine monopoly So long as that can be 
done those who are now in the business 
must conduct their business with a view 
to potential competition. That is to say, 
they must conduct their business with an 


eve to the fact that there is plenty of cap 
skill he 


into the business and into active compe 


ital, bram and that will brought 


them if their 


too 


tition with terms to cus 


tomers become burdensome Their 


posit ! Is scCal y Compa abic Wit tha 
of the railroad monopolt r of the ste 
or the anthrac te-coal monop \ 

It Ss interesting to note | ne 
tion that whe the st im ats: article 
comes tO give a speci instance of the 
workings of t eged 1 Oly It cit 
the Ne \\ Yi rk § ibway road al d pa 
ticulariy tl < t But t] 

l i rea i ye! { | pols La 
wit! Vv, throug which p 
posing people 1 t work their 
Vay, t ¢ great hindrance of the service 
vere t adopted be i ‘ erta ciect 
ca ms in Schenectady and Pittsburg 
t \« 1 ) elt prod icts b 
bec lis Lie Ne \ t DWay 1 
selt HNOopiy i Wie i th 
tor t thet te vlely 


In New York i veek tl 
mobile ened prem nach 
’ ex) nto i \lad qt (; 
len proved ther ’ i m to ) 
side s T it, tog he with tl ( 
who for ot nIsines caso! r ano 
found 1 iivantage t bn n tow! t 
filled all th ) hotels wverflow 
lhe fact that tl i were n no 
rowded i vy were during tl 
show eing commented up i id 
iting la ( le I Tt he horse 1 
pop ! his, we nk, 1s scarcely ju 
tifiab f h ri} t people whose 
sTIahiT n connection with exhibits brings 
hem to New York during an automobil 
| \ s yt nucl greate han i 
iturally be the case with the horse show 
In tact, the business and manufacturing 
| f iutomobile exhibit the most 
{ pend nd rap 1 growth eve “ 
sed | l iY 1 practise | 
I s pa I ) | t ! 


i 1 | 1 ) 
’ yl 
) 
r ‘ y ‘ 
n 1 is \ 
: | / i 
' 
) \ W 1 lea ec iro 
v | ] ) ) 
( ire \ ne ely look 
no ‘ irily but tota 
‘ p i rp ' ‘ tor per iting 
if R il eng ring work 1s taking th 
place of empiricism and notion designing 
what n ght ~ n isc hye ( alle ’ 
pipe-dream designing 
We have now the Societv of Automob 
Ingineers, in wh meetings those u 
terested may hear subjects 


of design dis 


cussed by real engineers lhe writer, for 
instance, had the privilege of listening 
two of the addresses delivered at a s 
sion of this society—that of Henri G 


Chatain, on “Some Facts Pertaining 


Electric Ignition,” and of Henry Hess, 0 
‘Change Gears and Their Journals.” Bot 
were higl lass papers ind though 








al 
ri snec la discussion 
id followed their presentation, those wh» 
te Ti paper in it leas hard 
i grasp tl le hat the su t 
ing é nachine desig ind 
nat a I n h é n ] 
ae torn A I 
t | m« 
{ s g vith 
1 ; 
pass re g 
ive 
, a : >}. i 
The Profit-sharing Plan ot 
p . 
the United States Steel 
Corporation 
“~ f ‘ { 
}; 
dec nd pe iit te oO Si 
rh the l 
lL tr ‘ ) 
ntl . on ral 
i i ( i \ ) 1) i 
t th ‘ ec’ v est mount 
Dh oll ) ) ‘ 
po 0 in £ ) 5 yf 
har 000 shat ppea that 
igure ely T S< 
rmibs i \ 
ple V 5.000 ( 1 T 
inding ¢ g yp lie l 
to tl t { t s, and that th 
ff ec ” _ 
I if age ( | ha ( 
= | nm based 
I iiWa \ ve I 
ASS + rT 
d ted { 
{) y ] 
tically k 
} ] \ ! 
p \ d 
Whetl | é tinued 
whether recent ! sury 
Le we if 1 T cu 
he original price at which the stock 
was offered was 82 but since this price 
was made the sto s gone down to as 
low as 55 in 10904 \t present, with the 
market at 106 and 107, announcement is 


made of 


this offer applying 


at 102 


ov7.000 men 


a new offering to the employees 


to nearly 
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appears that the stock “ d by 
e employees has co them about 
$9,800,000 and that its present market 


ue is about $13,000,000, the result being 


net profit, in addition to dividends, ot 
hout $3,200,000 [The number and clas 
ition of the men by whom this great 

t has been made is unknown to 
Needless to say such great holdings 1 
1ands of its employees and such sub 
gal them are sources of 

‘ to the corporatio 


—The Early History of an 
Oil Country’ Establish- 


ment 


| \ 
\ +} 
\ nN 
| lé \1 
| d 
Id if mat d m t ‘ 
he w g 
Is of peop 
— , 
gh people chance to be passing 
le +e ind hing ind . ne 
place t is ng betore som 
em get ft stayvil here s s to do som 
| the nanny t vs ee led by S\ p pic 
\wa ick in t rly day these eed 
d been ¢ ’ t stablis Q I 
l avert t point, d \ el 
‘ res and | Is, saloons | black 
nit shop banks dl netery 
‘ aL VO1S 7 re ac 
rate in my statements about th t 
two, church services were held in build 
gs which had been erected f ry 
ffere purposes, and schools were held 
\ ( necessary room l d be 
d he tow! k-up w f long 
é yard of f the 
r \ HINE SHOPS 
Among the djuncts of civi ti 
were to be found two machine shops of 
some pretensions, and one small one 
hese, as well as the rest of the town, 
were housed in the cheapest sort of build 
ings, put up without any pretense of be 
ing anything but cheap 
It can readily be understood from the 
nature of the case that people were not 


the future 


far into 


planning things very 


( 


world 
where it « 


he 


I 


il 
stablished place in the big plans of th 


irgely a 
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new that it did not have am 


was so 


[here were no defined limits 


‘ould be fe yund 


gamble all the 


In fact it was 


way through 
it was uncertain where oil would b« 
to the 


irst 


ind, then uncertain as 


tity, and the price was as uncertain 
the other factors, for at times 


it was 


oft 


ere was no market, while at other times 
sold tor several dollars a barrel 
ORY OF THE SHOP 
W if the machine shops that 
ter t One of the large shops 
n passer way with the other tem 
ary things, while the other one de 
l ome | nery th t p ved to be 
laptes , cece f i 
l It] U ch ngec inds 
f tim still doing sin 
‘ ne f e propr 
ited p i etter 
1 p p good build 
o vy there | 
I ly { 
6 1 Wher 
wi ! in 
\ \ I mac ery 
, . “ 
<Ds 
mais se for whi 
Iding w d ve been suitable. 7 
nd was a swamp. To 
1 ary t ’ ilding had been 
osts t feet long. Blocks, 
ec plank, st inything that hap 
ened e handy ide the bottom sup 
for these posts. The floor joists might 
f det ital load of fifty 
younds to the square foot, but they did not 
| he l] sides were made of 
I od on end The roof was 
eled l he were 1 mumber rt 
OTs It hat did not leak l we DY 
‘ sts tied the lower ds of the raf 
s toget rved t arry the line 
fs 
| FIN EQUIPMENT 
line shaft was 15/16 inch in 
mete was supported by boxes 
vhich rested the ists, and had the 
vy great virtue of being limber enough 
follow the contortions of the building 
vithout breaking very often. It did break 
ie time under conditions that nearly 
scared Sammy out of a year’s growth, but 
that was some time after this. 
lhe equipment of the shop—well, y 
welcom to your wn opinion as t 
that. On the long lathe they cut pipe 
nything that was too bitg to be readily cut 


As the hand dies were 
often quite 

especially if there lot of it 
[hey bored cylinders on it. They turned 
Anything 


hat d dies 


very dull, that meant small 


was a 


S es 


things on it, and cut threads 
too large for the other lathe came to it 
lots of that were 


too large came, if the other lathe 


other things not 


and 


was 


busy 
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A HANDY OLD LATHE 


The other lathe was smaller and shorter 


and older. If you saw the long lathe first 
you might be inclined to doubt this last 
but it Everything 
that would swing over the 
and some things that 
this 


statement, was true 


Ways and go 
between the centers 
would do neither—could be done on 
lathe. 

Just how good the job would be after it 
was done depended entirely on the skill, 
judgment and previous experience of the 
operator. Running this lathe was some 
what like riding a bucking bronco: it 
looked simple enough to the spectator; 
it was full of excitement to the operator, 
That 
good work could be done on it was pi ved 
by the fact that good work had been done 


and the outcome was problematical 


on it 
OTHER ANCIENT TOOLS 
[he planer would take in a piece two 
feet wide and the table would travel six 


feet without running off.. The drill press 
was an apparatus for revolving pieces of 
steel. Owing to the lack of rigidity and 
close fits to be found in every part of it, no 
great trouble was caused by holes drilled 
on it being too round or uniform in siz¢ 
A stand on the bench, that took a 12-inch 
emery wheel with a 1'%4-inch face, and a 
small grindstone set in a wooden frame 
made up the grinding equipment. Then 
there were vises, bolt and pipe hand dies, 
a two-wheeled truck, dogs, pipe tongs, and 
an assortment of stuff which most peopl 
would classify as scrap but without which 


a machine shop would be a flat failure 


ESSENTIAL ODDS AND ENDS 

Don't question this statement just be 
cause you have been raised, mechanically 
in a laboratory and think it a model for a 
the had 


In a photograph of some 


real shop if only shop people 


brains and push 


of the most modern machinery in use to 
day, taken in the shops of the Midvale 
Steel Company, the thing that is most 


prominent is a lot of just such stuff. If 
such people as they are can’t run without 
an accumulation of odds and ends, don’t 
that 
\ factory might 


you ever be foolish enough to try it 
is, not in a machine shop 
be different 
factories ; 
different, too 


They don't do things in 


they just manufacture, which is 


MOTIVE POWER—OIL MACHINERY 


The motive power of this little shop was 
The engine was 


and both of 


an engine and a boiler 


little and the boiler was big, 
1 


them were old. They were not part of 


the shop in a sense, as they belonged to 
the owner of the building and the ground 
In those days, when the oil business was 


‘ 


still new, all sorts of machinery were used 


in trying to get, handle and refine it, and 
much of it was not at all suited to the 
work Inventors were busy, and many 
contrivances were devised that brought 


money to the inventor and saved it for the 


user 
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THE INGENIOUS PARTNER 


One of the owners of this shop got his 
mind on such matters and was constantly 
at work on something that would revolu- 
tionize things. Now it was a steam engine, 
again it was a pump, and then it might 
be a bung-hole borer for the barrel fac- 
tory; but, whatever it happened to be, it 
kept his attention away from the repair- 
ing of the poor machinery that would 
break The fact that the 
wanted it repaired, more than he wanted 


down owner 
to wait for the completion of some won- 
derful invention that would supersede it, 
did not 
have had—or, 


have as much force as it should 


at least, 


owner of the broken-down machinery 


so it seemed to the 


THE FRIENDLY PARTNER 


The other partner knew that to get busi- 
ness he had to know people and have them 
He believed in being friendly 


know him 


with everybody. He was friendly with the 


had 


wanted to let folks know it; 


man who just struck a gusher and 
with the man 
who had just put his pile into a dry hole 
and wanted sympathy in his misfortune; 
the had struck the 


town and wanted to get a line on things 


with man who just 


before making a break; with the man who 


had to hang around with nothing to do 


until the man he was waiting for showed 


up; and with a whole lot of fellows who 


were somebody today or might be some 
body tomorrow 
GOODFELLOW SHIP OVERDONE 
From time immemorial it has been the 


custom to break bread, among those who 


wish to be friendly; but, as the capacity 


of a man’s stomach is limited in some 


places, that has been changed, so that now 
a liquid is substituted for solid food. That 
was the case in this place, and this partner 
spent quite a lot of his time partaking of 


this liquid representation of friendship 


and goodfellowship. The motive may have 


been good, but one of the fundamentals 
of science is that a body cannot be in two 
places at one and the same time. While 


this man was being so friendly he was not 
getting out the work, and it was work that 
Even poor work was worth 
than 


the 


people paid for 


more, when it came to getting oil, 


liquid friendship measured out by 


glassful 


HARD TIMES 


here came a time when the price of oil 


low, about 60 cents a barrel (a 


was very 

barrel of crude oil is 42 gallons), and 
everybody was blue. Work was at a 
standstill [he price had been steadily 


going down, and lots of people thought 
it would never go up again. The big shops 
were glad to take any little job that came 
ong, so as to keep somewhere near mak- 
expenses, and the little shop was in a 
rhe invention 


in the future, and the 44 degrees 


ing 
bad way money-making 
was still 

7 Fel] } avi tiv} 
o! goodfellowship were not paying divi 


dends 
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THE BUSINESS CHANGES HANDS 


who attended to business first, 
the had atiention 
called to this and decided to take 
hold of it This he did his usual 
rhe partners could not with ther 
the thor 
other ma 


One man, 


last and all time, his 


shop 
with 
energy 


training ind means withstand 


ough business methods of the 


and it was not long before they found 


themselves without a shop 
the 
county. He did not believe in letting proj 


This other man was sheriff of the 


in his hands, and it was 


had turned it 


erty lie idle only 


a short time before h« and 
made his profit, and the property belonged 


to the owner of the land and building 


lle did not want it, but conditions had 
been such that he had to buy it, and as 
svon as he got it he began to plan as to 
how he could get rid of it—at a proin, of 
course 


SAMMY MAKES HIS APPEARANCE 


Sammy was a machinist. He worked 


in one of the shops—when the shop had 


work, which was not always these times 


Hle was a fair workman, young, healthy, 
sobe industrious and married Pine 
owner of the building knew Sammy and 


thought of him among others as a possible 
had 


Sammy was used to heat 


purchaser of the elephant which he 
on his hands 
a man who works for cthers 


ing of how 
] the 


will never get rich, and of immense 
profits made in the machine business. He 
knew that when he worked he got 25 cents 
in hour, and that the shop charged the 
other fellow from 45 to 60 cents an hour 
Right there was a profit of from 20 to 35 
little bit of it out fo: 


ning the engine and furnishing oil for the 


cents, with a run 


machines He had seen a boy who worked 


for 10 cents an hour cut six pipe threads 
an hour, and the shop got 15 cents apiece 
for them 
BLISSFUL IGNORANCE 
Sammy was young, and so was Mrs 
Sammy. To them shop ownership meant 


wealth, dignity, standing in the commun- 


ty They did not know much about the 
road they would have to travel before it 
brought them to all of these things. They 
did not know how long and rough and 
dark it often was, or how many hours a 
day they would have to travel to safely 
reach the desirable places along it. Neither 
f them knew that Mrs. Sammy would 
have to travel all the way along with 
Sammy, and, while it might be made easy 


for her in spots, at other places she would 


have to carry by far the heaviest part of 
the load 
Hit EXPERIENCED Hor OWNER 
The shop owner was not a young man, 
and he was a man of affairs. He knew 


and he knew 1! 


tenacity and backbone to travel it 


lat it took grit, 
He 


e road, 


knew that with all of these a man often 
needed something outside of himself to 
furnish the necessity for success. He had 
tudied Sammy over just as he would study 
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ther business proposition over, and 
believed that having Mrs. Sammy wes 


ison for Sammy’s wanting to succeed 


NEW TOOLS AND MACHINE SHOP 
APPLIANCES 


blooded, selfish man; hut. remember that 
| 
he was backing up his judgment with hi a 4 | 


would keep him doing his very best 
Perhaps you may think that he was a cold 





mney He was willing to gamble o1 

Sammy. It was a good thing for him, * PRESS WITH SPECIAL FEED FOR CUTTING = rier + att iched ‘ ‘ oWO tacns, Coe Oe eee 
ly if Sammy made a go of it. BACK-SAW SLASES side of the feed table 

The illustration shows a press with au Depressing the treadle causes the slid 

nn ee Sone tomatic feed for cutting hack-saw blank » descend, operating a pair of pawls, 

lt was a consideration of these things It has been found in making hack-saw Which, in connection with the two racks 

that finally decided Sammy. He had prac blades with a slitting machine, that whil m the carrier, advance the sheet the width 

tically no money. He was to pay the rent’ the product was fairly good when th f the saw blank 
iufter he had paid the other bills. He was stock was thin, when thick stock was used The feed can be adjusted to advance the 


to have all the work the other could throw 





his way. He was to have the use of the 
other’s advice on business matters free for 
the asking, and he found this very valu 
ble He hadn’t much to lose, for he 


didn’t have steady work as it was, and he 
might have even less in the future 





It 1S ud, “Time and chance come 
to all men, ind this is the way it 
came to Sammy, and he started Sammy’s 
\p .| 
W. Osnornt 
The Big St. Louis Allis-Chalmers | | 
Engine Gets a Permanent | 
: 
Job in a New Pilate- | 


glass Factory 


The Crystal City plant of the Pittsburg 
Plate Glass Company is now about com 
yleted at Crystal City, Mo., 28 miles be 
ow St. Louis There are 15 buildings, 
all of reinforced concrete, It is estimated 
that 50,000 barrels of cement will be used 
in the building process, the brand being 
“Universal Portland,” made in the 
cement division of the United States Stee! 
Corporation. Even the roofs are to be 1 
inforced concrete tile, four feet by eight 
feet. Among industrial plants of its kind, 
this establishment is unique as being one 
of the largest in the country, and also as 
being remarkable because of the unusual 


e of the power and lighting units and 











motors for driving the machinery installed 
there. The power equipment already con 
tracted for includes an 1800 brake horse 
power Allis-Chalmers gas engine direct 
connected to a 1o000-kilowatt Allis-Chal 
mers generatot This unit will be in = as 
stalled in the same power-house with a 
5000 horse-power Allis-Chalmers engine, PRESS WITH SPECIAL FEED FOR CUTTING HACK-SAW BLADES 
which carried the entire lighting load for . 
| ; my 1 round edge appeared on one side of the heet 4 inch to 1 inch at each stroke, 
the illuminating of buildings and grounds ; ; , b 
, , blank and a sharp bur on the other. In varying by sixteenths, After the shee: 
f the Louisiana Purchase Exposition, at ; ;, , , lefts 
making hack-saw blanks on the device has been cut up, the hand lever at the left 
St. Louis, and was known there as the : ; , : ‘ Is and the 
: Relial shown, this undesirable feature has bet side is raised to release the pawls and th 
“Dig ea } ‘ . nay . ino } , } : 
; Reliable,” the name having be eliminated carrier is pulled back into position bs 
given it by the attendants because of con rhe blade used is long enough to cut 2 han 
tinued good service during the entire du blank the full width of the plate, or 20 \ steel belt, not shown, is driven from 
ration of the fair inches. It has about %-inch shear, cut the shaft above; the blanks fall on this 
Sixteen hundred horse-power in Allis ting at the ends first and are conveyed to a box at the side of 
ll 1 the press 


Chalmers induction motors will be used The sheet of steel to be cut is clamped 


to drive grinders and polishers in a carrier on the feed tabl Chis car Che sheet is held dOwn by a very heavy 
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spring clamp which securely holds it dur 
ing the cutting. This is shown in front of 
the shear blade. 


The sheets of steel handled on this ma 
chine vary from 8 to 20 inches wide, and 
up to 28 inches in length, so that saw 
blanks from 8 to 20 inches in length can 
be made. 

The fly-wheel, which weighs 500 


pounds, is run sufficiently fast to cut from 
60 to ~ strips The tota! 
weight of the press is about 2500 pounds 
This built by the E. W. Bliss 


Company, 1 Adams street, Brooklyn, N. Y 


per minute 


press 15 


A DOUBLE 
The ilustration 
bench vise, which is supposed to be the 
While it is so 
] — reighs \c Is he swivel 
large and weighs 695 pounds, the swivels 
l Work 


be turned by finger pressure 


4 


SWIVEL VISE 
shows a double-swivel 
largest vise in existence. 


can 











BENCH VISE 


A LARGI 


which is too heavy to be lifted from the 
floor may be tilted on end, and with the 
jaws swiveled at a right angle the work 
held. If the floor should 


get tilted along with the work 


may be securely 
happen to 
it makes no difference, for the jaws open 


wide enough to take the average floor in 


as well 

The jaws are 10'% inches wide and open 
15 inches 

The screw is operated by hand, no 
power-traversing arrangement having 
been found necessary The swivels are 
automatically locked by tightening the 


jaws on the work 
This 


Automatic Vise and Tool Company, Pitts 


vise is made by the Pittsburgh 


burg, Penn 


4 CORE MACHINE 


The illustration shows a core machine 
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for making round, square or other shaped 
16 inch 


14 inches long 


cores from 3 to 34 inch in diam 


eter by By using a mix- 
ture of charcoal, plumbago and oil, cores 
as small as 1/16 inch diameter can be 
[he fed to the 


by means of a screw, the plunger 


made core material is 


plunger 


ramming the core to the desired consis 


tency The regular equipment permits 
round cores from 3/16 inch to ¥% inch, 
rising by 1/16 inch, to be made. Three 


core plates, which pile one on top of the 
other, are are 
shown filled with cores at the back of the 
machine 
This 
Diamond 
Richmond, Indiana. 


furnished hese 


1 
ais 


manufactured by the 
Flask Company, 


machine is 


Clamp and 


\N ELECTRIC DRILL FOR SMALL WORK 
The United States Electrical Tool Com- 
pany, Cincinnati, Ohio, has brought out 
an electric drill, capable of drilling holes 
3/16 inch diameter and less, and weigh 


ing only six pounds 





New Publications 


“Tools for Machinists and Wood 
workers.” By Joseph G. Horner. 340 
512x8-inch pages with 456 illustrations 


lhe Norman W 
New York 
This book is a general treatise on the 
cutting 
Nearly 
metal 
described 


Henley Publishing Com 
pany, Price, $3.50 
and construction of 
both 


tools 


principles 
tools for 
al! the 

workers 


wood and metal 


used by wood and 


are classified and and 
their action is explained 

“The Slide-Rule.” By Chas. N 
worth renth 
with 22 
Co., Manchester 
Van Nostrand 
Price, $1 


| he 


worth’s 


Pick 
5x7-inch 
illustrations Emmott & 
ondon The D 
New York 


edition 104 
pages 
and | 


Company, 


Mr 


rule is 


demand fot Pick 
slide the 
In addition to 


continued 
manual of the 
its value 


the 


best evidence of 


a full explanation of principles and 


operations of the rule, it ¢ontains a 3% 
page table of conversion factors, and a 
large number of examples of technical 
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calculations in mechanical and electrical 
various trigo 
It is 


especially full in its description of unusu 


engineering, together with 
nometrical applications of the rule. 


al and special forms of rules and at 


tachments for them. Several of these ar 


not made in this country; but on the other 


hand some forms, which are quite com 


mon here, are not included in the book 


Eisenbauwerkstatten.” 
Prof. Dr 
neering H. Reissner, Construction Engi 


“Amerikanische 
A report compiled by of Engi 
neer at the K6nigliche Technische Hoch- 


schule, Berlin Berlin Published — by 
Richard Dietze, 1906; 75 pages, 10%4x15%4 
Price, 12 marks 


This is a report of a study of Amer 


inches, denim boards 
steel 


who 


ican bridge and_ structural shops, 


made by Professor Reissner, spent 


considerable time in this country for the 
purpose, part of it in the employ of some 


of the manufacturers Che book is di 
vided into two parts: the first discusses 
common characteristics, and the second 


contains descriptions of 
In the 


ndividual plants 
and 
questions are considered, the number and 


former, materials economical 
capacity of the plants, the form of organi- 
zation and discussion of the different de- 
partments, and the general layouts of the 
workshops and their equipment. The illus 
trations include very clear plans of works, 
details of construction, cranes and other 
devices, and many illustrations of the ma- 
this The 


very anyone 


chines used in class of shop 


book should be 
making a study of this matter 


‘Modern Milling Machines 


sign, Construction and Working.’ 
seph ( 


valuable to 


Their De 
By Jo- 


Horner. 304 6xg-inch pages, with 


269 illustrations. The Norman W. Hen 
ley Publishing Company, New York 
Crosby, Lockwood & Son, London 


Price, $4 
Of the author’s numerous books this is 
the 


most interesting that we have seen 


largely, perhaps, because it deals princi- 


pally with American machines, and be 


cause it gives some account of the histori 
cal development of the milling machine 
(m one of the early pages we find an illus 


tration of what is believed to have been 
the first milling machine—a simple little 
affair which was unearthed by the late 


I. G. Parkhurst, whose name is well known 
Che of the 
as the first well developed type of 


to our readers origin Lin 


coln, 
milling machine, is gone into, and a little 
later on we find the first universal milling 
machine, the 


& Sharpe 


one exhibited by the Brown 
Manufacturing Company at the 
1867. The illustra 


very numerous and give in great 


Paris Exhibition of 
tions are 
variety of detail the construction of many 
milling machines which are familiar 
this side of the Atlantic, as 


English and continental 


on 
well as of 
others of Euro- 
pean make. A number of typical jigs and 
fixtures are shown and a chapter is de- 


voted to feeds and peeds 








130 
Personal 


Allen, 


Engineering 


Jr., manager of the 
Construction 


Frank P 
General and 
Company of Seattle and Portland, and an 
architect and engineer of wide experience, 
has been appointed director of works of 
Alaska-Yukon-Pacific 
held at Seattle during the 


the Exposition, 
will be 
1909. 


E. R. Yeisley recently resigned his po 


which 
summer of 


sition as general foreman of the tool room 
of the Western Electric Company’s plant, 
at Chicago, Ill, to accept a place with the 
National Cash Register Company, Day 
Ohio. He with a 
diamond pin by his associates at the elec- 
tric works, as a token of their esteem and 
eood wishes for his continued success 


‘ 
mechanical 


ton, was presented 


Lamborn, for the past four years 
engineer and superintendent 
of the magnetic separating plants of With- 
erbee, Sherman & Co., at Mineville, N. Y., 
and for several years prior to I9QOI con- 
nected with the engineer department of 
the U. S 
tendent of power and plant in the Yale & 


\., has been appointed superin 
fowne works at Stamford, Conn., to suc 
ceed F. A. Waldron, who resigned about 
a year ago. S. E. Dauchy, who has been 
acting superintendent of power and plant 
during the past year, and for several years 
has held the position of assistant superin 
tendent, will continue in the latter capa 
under Mr 


city Lamborn 





Obituary 


chief Burdette C. Gowing, 
U. S. N., retired, died January 12 at Tul 
ly, N. Y., his 


He was educated at the Rensselaer 


~ 


Engineer 
birthplace, aged O68 
years 
Polytechnic Institute of Troy, and entered 
service as a third assistant en 
gineer in October, 1861 He 
service during the Civil War, and in 1866 


the naval 
saw much 
engineer He 
1895, 


commissioned chief 


the 


was 
was placed on retired list in 
owing to physical disability. 

John Scott, one of the best known me 
chanics in New England, died at Lowell, 
Mr 
Scott learned the machinist’s trade in the 
Lawrence Machine Shop at 
Mass., and as 


his trade he went south and engaged with 


Mass., January 2, at the age of 72 
Lawrence, 


SOOT) 


as he had completed 


the North Carolina Central Railroad, 
where he remained until the breaking out 
of the War of the Rebellion. Returning 


north, he connected himself with the Low 
ell Machine Shop, and had charge of the 


locomotive department while there. In 1878 
he became superintendent and mechanical 
head of mills of the 


Willimantic Linen Company, at Williman 


the great thread 


tic, Conn. He retired from his position a 
few years ago and since then had resided 


in Lowell 
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Business Items 


The Birdsboro Steel Foundry and Machine 
Company, Birdsboro, Penn., report a large 
demand for their cast-steel car steel 
body ingot cars, Wagner cold saws and O. H. 
steel pipe fittings. 

The Latshaw Pressed Steel and Pulley 
Company, of Allegheny, Penn., are rapidly in 
creasing their facilities, and are adding an 
other floor to their plant. They are also in 
troducing new and special machinery, and re 
port a very lively demand for their 
pulleys. 

The Canadian branch of the Lumen Bear 
ing Company, under the management of N. K. 
B. Patch, is now located in its new foundry 
at Toronto Junction. This is equipped 
especially for foundry work, with a capacity 
for 7000 pounds of castings a day. The 
company will continue to make its Lumen 
bronze as well as manganese bronze, brass and 
aluminum 


bodies, 


steel 


castings. 


In order to handle to the best advantage 
the increasing business in that section, the 


Pittsburgh Automatic Vise and Tool Com 
pany. manufacturers of the Pittsburgh double 


and single swivel automatic vises, Pittsburg, 


enn., opened on January 1, a branch office 
in the Schoefield building, Cleveland, Ohio. 
This company proposes to carry a well as 


sorted stock of all kinds of vises constantly 


on hand. 





Manufacturers 


The Parker Pen Company, Janesville, Wis., 


will build a new factory. 

The Nevada Sheet Metal Company, Reno, 
Ney., will erect a new plant. 

The Remington Oil Engine Company, 


Stamford, Conn., will build a plant. 
The 
ville, 
The Leatheroid 
Kennebunk, Me., 
The Allen Machine 
Mass., is fitting 
tion 


Electric 
build a 


Trumbull 
Conn., is to 


Company, Plain 

new factory. 
Manufacturing 

will 


Company, 

enlarge its plant. 
Company, 

new 


severly, 
up its four-story addi 
Diamond 
will be 


An addition to 
Rubber Company at 
built 

\ boiler and engine will be built 
for the Lenten Brick Company, Philadelphia, 
Penn. 


the plant of the 
Akron, Ohio, 


house 


The National Refining Company, of Du 


buque, Iowa, will erect a plant in Mankato. 
Minn 

Crenshaw Bros., Tampa. Fla.. will erect a 
new ice and cold storage plant at a cost of 
$50,000 

The A. Buck's Sons Company, Elizabeth 
town, Penn. is building an addition to the 
foundry 

The Hecla Cement Company, Bay City, 
Mich., will build an addition and install new 


machinery 


Kk. B. Delamater, Poughkeepsie, N. Y 


will erect a three-story carriage and automo 
bile factory 
The Crystal Ice and Storage Company, 


uffalo, N. Y., has filed plans for a new ice 
making plant. 


The Beaumont (Texas) Ice, Light and Re 


frigerating Company will erect a new cold 
storage building. 

The Birdsboro (Penn.) Steel Foundry and 
Machine Company will build an addition to 


its power plant. 

Plans are being prepared for a refrigerat 
ing building for the Valentine Bohl Company, 
Waterbury, Conn 

The Textile Machine 


Worcester (Mass.) 
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Company has organized as a corporation and 
will enlarge the plant. 

The plant of the Detroit 
pany at Milan, Mich., which 
burned, will be rebuilt. 

The J. 
adelphia, 
plant at 


Register Com- 
was recently 


Randall Williams Company, of Phil- 
Penn., will build a large lumber 
Salisbury. N. C. 

It is reported the Perkins Machine Com- 
pany, Warren, Mass., is considering the mat- 
ter of enlarging its plant. 

The Excelsior Steel Ball Company, Buffalo, 
N. Y., is erecting an addition to be used as 
a forge and machine shop. 
has been 
Terminal 
Union 


A permit 
ton (DPD. C.) 
house at the 

The American and Wire Company 
will spend over $500,000 on improvements at 
its plants in Worcester, Mass. 


issued to the Washing- 
Company for a power 
station. 


Steel 


Leroy S. White is forming the White Forg- 
Endicott, N. Y., which will 


$40,000. 


ing Company in 


put up a plant to cost 


Contract for the erection of car shops for 
he Pittsburg & Butler Street Car Company, 
at Mars, Penn., has been awarded. 

Burns, Silver & Company, 
Conn., manufacturers of 
double the capacity of 

The Crystal Ice and 
Buffalo, N. Y., will put 
be used as an 


sridgeport, 
goods, will 
their plant. 


brass 
Storage Company. 
up a new building to 
ice-making plant. 

Two new buildings will be erected at the 
plant of the Schuylkill Bridge Works, Potts 
town, Penn., one to be a rivet 

The Lackawanna & Western 
Railroad Company will build locomotive shops 
in Scranton, costing about $2,000,000. 


house, 


Delaware, 


The W. H. Page Boiler Company, Norwich, 
Conn., will western Pennsylvania 
where a large plant is being erected. 


move to 


Fire destroyed the box factory of the Rus- 
sell-Kress Company, Rocks, Penn. 
Loss $52,000. The company will rebuiid. 

Robert M. Green & Sons, 
fountain apparatus, 
taken out a 
tactory. 

Dr. Frederick J 
Wearne foundry, 
new three-story 


McKees 


manufacturers of 
Philadelphia, Pa.., 
permit for a $20,000 


soda 
have new 
Wearne 
Omaha, 
foundry 


proprietor of the 
Neb., will erect a 
to replace the pres 
ent one. 

The United 
planning to build 
Canadian 
Sandwich. 

The 


Gloucester, 


States Steel Corporation is 
a $25,000,000 plant on the 
side of the Detroit river below 
Success Manufacturing Company, 
Mass., will new factory 
to be used for the manufacture of sheet metal 
alties 


erect a 


speci 





Miscellaneous Wants 


idvertisements will be inserted under this 


head at 25 cents a line each insertion. Copy 
should be sent to reach us not later than 
Friday for the ensuing week’s issue. Answers 


addressed to our care will be forwarded. 
Cox Computers. 75 Broad St.. New York. 
Caliper cat. free. E.G.Smith Co., Columbia, Pa 
Universal Test Indicator circulars free. 
Hl. A. Lowe, Lock Box 146, Cleveland, O 
Light, fine machry. to order ; models and elec. 
work specialty E. O. Chase, Newark, N. J. 
Will buy or pay royalty for good patented 


machine or tool. Box 282, AMER. MACH. 

; Drafting. designing special machinery. 

Edw. F. Chandler, 35 Frankfort St., N. Y. 
Dies and Diemaking, $1.00. A shop book 


by a shop man. J. L. 
In answering ads. 


Lucas, Bridgeport, Ct. 
’ use my Qualification 
Form; sample 20 cents. Box 555, AM. MAacH 

Wanted—The address and catalogs of man 
ufacturers of magnetic clutches Box 548, 
AMERICAN MACHINIST. 

Special machinery to order. inventions de 
veloped. Geo. M. Mayer, M. E., 1131 Monad 
neck Bldg., Chicago, Il 

Shafting straighteners, rolls to 
wire, back volume of AMERICAN 
J. Hi. Wells. Tampa, Fla 


flatten 
MACHINIST 
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Special machinery accurately built. Screw 
machine and _ turret-lathe work solicited. 
Robt. J. Emory & Co., Newark, N. J. 


$1.50 per dwt. for clean platinum scraps; 
send by registered mail for safety. Nationa! 
Refinery, 239 Taylor Ave., Newport, Ky. 
Wanted—tUpright drills for sale in Great 
Britain, France and Italy. Will carry large 
stock. Apply Box 456, AMERICAN MACH. 
Inventions perfected, drawings and models 
made, patents obtained, machinery developed 
Mechanical expert, Box 554, AMER. MACH. 
Special machinery and duplicate machine 
parts built to order; tools, jigs and experi 
mental work; complete modern equipment 
MacCordy Mfg. Co., Amsterdam, N. Y. 


_ Technical men everywhere in spare time. 
No goods to sell; no expense; professors, 
draftsmen and literary machinists thus far 





appointed ; state experience. Box 334, Am. M. 

Wanted—One 42x42x14 heavy planer, two 
heads on cross rail; latest, heaviest design. 
Second-hand tool will be considered if abso 
lutely in first-class condition. Curtis & Co 
Mfg. Co., St. Louis, Mo. 

Wanted—Cleveland aut. 
to 3”; Bardons & Oliver 
14%” to 144”; metal saw 
to 24” saw: boring and turning mill 40” to 
50”. Box 413, AMERICAN MACHINIST. 


A large English firm of machine-tool im 






screw mach. 
hand screw mach. 
cut off mach. 16” 


1%” 


porters, having showrooms and offices in 
Great Britain, France, Italy and Japan, is 
wanting good agencies for machine tools of 
al! kinds. Apply Box 189, Amer. MACH. 


Not using the whole of our modern factory 
pliant, we should like to take up the building 
of any small high-grade machines, or parts of 
machines, in large or small quantities. United 
Sewing Machinery Company, Springfield, Mass 

Manufacturers’ agents; parties with twenty 
years’ experience and thoroughly posted on 


general manufacturing and business condi 
tions in New England desire to handle A-1 
specialties or staples on commission basis; 
have established Boston offices in central lo 
cation and can offer highest possible refer 
ences. Address P. O. Box 3117, Boston, Mass 


Business Opportunities 


We can build machinery for quick delivery 
A shop building machine tools wishes to take 
contracts for the construction of machinery er 
anything that can be produced in a foundry 
and machine shop. Send drawings and speci- 
fications and estimates will be made with 
guarantee of quick delivery. We can refer to 
a standard line of tools now on the market as 
to the quality of workmanship Box 75, 
AMERICAN MACHINIST. 


For Sale 


For Sale—-Foundry, wood and iron machine 








shop. Box 74, Albion, N. 

For Sale—-Astall Iron Works, machine-shop 
plants, established 40 years. Jesse Astall, 
Galveston, Texas. 

For Sale—-Two second-hand cupolas in first 
class condition; shells 72”—S2” in diameter 
and about 40 feet high tox 333, AM. Macu 

For Sale—1 Farrel milling machine at 
tachment for planers; practically new Stan 
dard M. C. Co., 172 Whiton St., Jersey 


City, N. J. 

For Sale 
tice four 
leather. 
for S6. 
Ill. 

For Sale—Two 14x6 Flather back geared 
screw cutting lathes; one 14x6 Prentice ma 
chine lathe; one Pratt & Whitney overhung 


<yclopedia of modern shop prac 
volumes; bound in green morocco 
Practically new : $18; will sel! 
Address L. N. O. $25, Chicago, 


cost 


Box 


arm milling machine; one Pratt & Whitney 
power do.; one Pratt & Whitney hand feed 
do.: one Brown & Sharpe universal speed 


lathe; three Grabo speed lathes; one Prentice 
radial drill press; all in first-class condition 
age Machine Co., 812 Greenwich St., N. Y 


Wants 


Situations and help advertisements only in 
serted under this head. Rate 25 cents a line 
for each insertion. About sir words make a 
line. No advertisements under two lines ac 
cepted, and no advertisements abbreviated 
The cash and copy should be sent to reach 
us not later than Friday for the ensuing 
weck’s issue. Answers addressed to our care 
will be forwarded. Applicants may specify 
names to which their replies are not to be 
‘forwarded, but replies will not be returned 
Ij not forwarded, they will be destroyed with 
out notice. Original letters of recommenda 
tion not he 
inclosed to correspondents. Only 
bona fide help want adver 
tisements this heading. Vo 
advertising anu agency, aaeso 


or other papers of value should 
unknown 
situation 
inserted 

accepte d 


want or 
under 
from 
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ciation or individual charging a fee for “‘regis- 
tration,” or a commission on wages of suc 
cessful applicants. 


Situations Wanted 
Classification indicates present address of 
advertiser, nothing else. 

ILLINOIS 


Draftsman—Engineer in charge of 
| room in the West wants work in 
East. 30x 546, AMERICAN MACHINIS1 

INDIANA 


Superintendent; northern man; technical 
education ; practical mechanic, familiar with 
modern methods of manufacturing tools, jigs, 
high-speed steels; wishes to become perman 
ently connected in the South; am employed; 
best references. Box 549, AMERICAN MAcH 

Superintendent; man; employed; thorough 
practical mechanic; technical education; fa 
miliar with manufacture of smal! and medium 
size interchangeable parts, the use and de 
sign of tools and jigs and high-speed steels 


large 
the 


Past positions—inspector, assistant superin 

tendent, superintendent, best of reference 

Any location. Box 550, AMER. MACHINIS1 
IOWA 


Mechanical engineer wants to get charge of 


a line of work with good people; $1600. Box 
387, AMERICAN MACHINIST 
MASSACHUSETTS 
Draftsman and designer, now employed, 


wishes to change; accustomed to automatic 
and special machinery; prefer Boston or lo 
eality. Box 551, AMERICAN MACHINIS1 

Machinist, toolmaker, designer of dies, jigs 
fixtures, ete. Organizer, shop foreman, now 
superintendent, 14 years’ general experience ; 
good references and education; age 31 Box 
431, AMERICAN MACHINIST 

MICHIGAN 

Brass foundry foreman position ; 
experienced in power and hand molding ma 
chinery, and modern system of melting 
metals; first-class reference. Box 542, Am 
JERSEY 

Foreman ; 20 years’ shop practice: 10 years 
experience on duplicate manufacturing of ma 
chinery and tools, desires a change: New 
York or vicinity; Box 544, Amer. MAacnu 

Foreman toolmaker, up to date in dies, 
jigs, and speedy appliances; also in handling 
men: can give best of references Box 539, 
AMERICAN MACHINIST 

Position as superintendent, 
agent, or manager, thoroughly 
gineer, now holding responsible 
First-class references as to character, 


desires a 


NEW 


purchasing 
practical en 
position 
business 


and mechanical ability tox 510, AM. Macu 

Position as advertising or sales manager 
by mechanical engineer with 12 years’ ex 
perience in office, drafting room, shop, and 
selling. Has thorough mechanical training 


knowledge of advertising, good command of 
English, and is a clear, concise correspondent 


Is a high-grade man and will consider only 
first-class offer. Address Box 497, Am. Macnu 
NEW YORK 


Superintendent or master mechanic desires 





change: first-class references and experience 
on hard problems. Box 416, AMER. MAcH 
Assistant mechanical operating engineer ; 
Pratt Institute graduate, three years’ experi 
ence, desires change tox 557, AM. Macnu 
Toolmaker and machinist who has had 


seme road experience wants position as trav 


eling salesman tox 556, AMER. MACHINIST 
Mechanical expert and superintendent de 


sires position where skill, technical and busi 
ness training may be put to good use tox 
553, AMERICAN MACHINIST 





Young draftsman desires change of posi 
tion. Engineering office, with chance of ad 
vancement; New York city preferred Box 


541, AMERICAN MACHINIST 

Mechanical engineer, 
on automobile, marine and stationary 
len and oil engines, is open to engagement 
Box 508, AMERICAN MACHINIST 

Experienced mechanical draftsman, techni 
cal graduate; 7 years chief draftsman with 
manufacturing concern; desires position south 
or southwest Address, Box 538, AM. MaAcn 

Position as manager of works: held similar 
position seven years; can improve and design 


experienced designer 


gaso 


machinery: good mechanical, executive and 
business abilities: furnish best of references 
from concern where now employed. Box 374, 
AMERICAN MACHINIST. 
OHIO 
Position as tool room foreman or master 


mechanic with 24 years of 
most all classes of 


mechanic by A-1 
practical experience in 


tool work. I am capable in reducing cost in 
manufacturing. At present employed Box 
535, AMERICAN MACHINIS1 
PENNSYLVANIA 
Chief draftsman, general mill work, wishes 


™N 


positian as chief draftsman or _ assistant 
superintendent. Box 417, AMERICAN MacH. 

Expert inventor and designing engineer, 
age 356, 19 years’ experience, shop practice, 
technical education, wishes to better; Ohio 
or Pennsylvania. Box 543, Amer. Macu 

A college graduate with 10 years’ experi 
ence, as chief draftsman, manager of works 
otfice and systematizer wishes position; first 
class references. Box 547, AMER. MACHINIS1 


Help Wanted 


Classification indicates 
advertiser, nothing else 
CONNECTICUT 
operator on Jones & 
also one first-class all- 
The New Machine Co., 


present address of 


Wanted—-First-class 
Lamson turret lathe; 
around machinist 
Danbury, Conn. 


Patternmaker as working foreman small 
shop in eastern city; state age, experience 
and pay expected Address “Kastern,’’ Care 


AMERICAN MACHINIST. 


Machinists wanted——Lathe, drill press and 


bench hands, to work on tools and automatic 
machines, give full particulars The Boesch 
Mfg. Co., Danbury, Conn. 

Wanted—Good all-around machinists fa 
miliar with heavy work; steady work and 
good wages. Apply at once, Farrel Foundry 


Co., Ansonia, Conn 


An experienced machinist to act 


& Machine 
Wanted 


as foreman of a machine shop in the coun 
try State age, experience and wages 
wanted Address, Box 536, Amer. MACH 

Wanted—One or two good men for our 
drafting room Must have shop experience. 
A good chance for a quick and industrious 
young man Write at once to The Torring- 
ton Mfg. Co., Torrington, Conn 

INDIANA 

Wanted—-Lathe men, tool makers, and ma 
chinists Good wages; steady employment, 
increasing force The Western Motor Co., 
Logansport, Ind 

Wanted—High-class designing engineer for 
rotary engines salary s5000 to $10,000 per 
year to man who has had definitely success 
ful experience. Reply care Box 545, Am. M. 

Wanted—A draftsman; gas works appar 
atus and plants, by a contracting firm in In 
diana. Tech. graduates of several years’ shop 


or gas works experience preferred Address 
“K,” Care AMERICAN MACHINIST 
MASSACHUSETTS 


mechanical draftsmen wanted 
for permanent position with General Electri 
Co., Lynn, Mass Send full particulars re 
garding age, education, experience and salary 
expected to Engineer in Charge Drawing 
Office, General Electric Co., West Lynn, Mass 

Wanted—Foreman on high-grade automo 
bile work; familiar with modern shop meth 
ods; capable of producing results and hand 
ling men; successful applicant must show ex 


Experienced 


perience in this line; state fully experience, 
give reference, age and salary expected Lo 
cation western Massachusetts Address 
‘S. PP... AMERICAN MACHINIS1 

Ambitious young man familar with blank 
ing presses on small brass products, prefer 
ably a foreman with experience in handling 
help and marked executive ability in laying 
out work and producing a perfect product 


Start at 
man who 


a hustler with a fair education 

$3 a day, as inspector, preferably a 
is now earning more money and making a 
success of his job To the right man op 
portunity open to advance as rapidly as com 
petent to $1800 to $2500 salary Give de 
tails of experience and employers for several 
years past, minutely describing the kind of 
work turned out and the wages received, all 
of which will be considered confidential lo 
cation, eastern Mass tox 540, AM. Macnu 

NEW JERSEY 


Wanted At once, two good 
Apply by letter or in person” to 
Bleachery, Delawanna, N 

Wanted——Mechanical draftsmen on small 
tool and jig work; state age, experience, ref 
erences and salary expected. Box 503, Am. M. 
operators wanted on auto 
matics; Acme, Pratt & Whitney or Spencer. 
Able to set up jobs Steady work Highest 
wages. Mack Mfg. Co., 401 St. Paul's Ave., 
Jersey City, N. J 

Wanted—Tool, die and 
accustomed to accurate, 
steady work and good wages to 
competent men; give references 
Box 438, AMERICAN MACHINIST 

We are increasing our tool-making depart 
ment and solicit applications from toolmakers 
and machinists who are experienced on fine 
and complicated work. Apply to Victor Talk 
ing Machine Co., Camden, N. J 


machinists 
Waldrich 


Screw machine 


instrument makers 
complicated work. 
thoroughly 

Address 


We have tncreased our plant and desire 
floor and vise hands for day work and ‘athe 
hands for night work. Good pay and steady 











work for good men. Address or apply 
Pond Machine Tool Co., Plainfield, N. J 
As we are continually adding to our depart 


at 


ments, we have openings for men famfhiar 
with engines and pumping machinery; we re 
quire lathe, planer, shaper, drill and vise 
hands, also erectors for inside and ourside 
work; good pay and steady work to good 
men. to Henry R. 


Address communications 
Worthington, Harrison, N. J. 
YORK 
draftsmen, toolma- 
references and 
Ilion, 


NEW 
-Experienced 
give age, 
Arms Co., 


Wanted 
kers and machinists; 
wages expected. Remington 
Es 


Wanted—Draftsmen capable of designing 
tools for small interchangeable work. Write, 
giving experience, age and salary expected. 
Address: Box 434, AMERICAN MACHINIST. 

Wanted—A number of first-class lathe, 
planer, slotter and boring mill hands, for 
both day and night shift. Steady work and 
ood wages. Apply to Ingersoll-Rand Co., 
‘arrytown, N. Y. 

Wanted—-Several first-class mechanical anda 
electrical draftsmen. Apply, giving age, ex 
perience and salary expected, to engineer in 
charge, drafting department, General Electric 
Company, Schenectady, N. Y. 

Wanted—Young man to handle orders and 
invoices, must be good writer and familiar 


AMERICAN MACHINIST 


graduate 


Mechanical engineer; technical 
machine 


with experience in installation of 
tools, millwright and steam fitting, as super- 
vising mechanical engineer in the mainten- 
ance department of a large manufacturing 
company in New York City. Give full par- 
ticulars as to experience, references and 
salary expected. Address Box 552, Am. M. 

Wanted—A competent, reliable, trustworthy 
superintendent to take complete charge of 
manufacturing business in Greater New York. 
Must have a thorough technical education. 
Class of machinery used in our production 
consists of lathes, planers, boring mills, grind 
ing mills, milling machines, etc.; all modern 
machinery in every respect. For the right 
party we have an excellent permanent posi 
tion. Those who are not qualified fully to 
the conditions herein stated need not reply. 
Answer, giving full particulars, references, 
wages expected, etc. ‘“‘Up-to-date,” AM. MAcnH. 


OHIO 


Wanted—First-class designing drattsman 
familiar with automatic machinery and power 


punches; steady position to capable man. 
Box 388, AMERICAN MACHINIST. 
Wanted—A first-class toolmaker who has 


had experience in experimental machine too! 
work and who is capable of perfecting un- 
completed brass finishing tools. Write giv 
ing references and stating terms. Buckeye 
Iron and Brass Works, Dayton, O. 


January 24, 1907. 


Wanted—A draftsman with experience in 
designing jigs and fixtures for machine tools. 
State experience and salary desired. Rox 496. 
AMERICAN MACHINIST. 


Wanted—Instructors in mechanical and 
electrical engineering; technical graduates 
with some years’ experience. Address Box 
415, AMERICAN MACHINIST. 

Wanted—First-class machinists for floor 
work: must be capable of erecting machines 
outside the shop and demonstrating; state 
actual experience ip such work. Apply to 


Stoever Foundry and Manufacturing Co.. 
Myerstown, Pa. 
RHODE ISLAND 

Toolmakers wanted—First-class workmen 
on jig and fixture work for light high-grade 
machinery. Permanent employment to com- 
yetent workmen. Apply to the Taft-Peirce 
Mfg. Co., Woonsocket, R. I 


WASHINGTON, D. C. 
-Ship draftsmen and assistant 

Pay from $5.04 to $2.00 per 
further information address 
* Navy Yard, Washington, D. C. 


WISCONSIN 


To cope with the continuous enlargement of 
our business, first-class machinists, pattern- 
makers, molders and boilermakers can find 
steady employment. Box 899, Milwaukee. 


Large concern building excavating and rail- 


Wanted— 
ship draftsmen. 
diem For 
“Commandant, 














with materials used in machine shop. State ial tein 
experience. give | reference and state Salary . snartetaataimereees way machinery wants to corres ond with 
desired. Box 425, AMERICAN MACHINIST. Wanted—<General foreman for machine first-class mechanical draftsmen with view to 
Foreman wanted for machine Shop making shop, employing 400 men, located in western filling future vacancies as they occur; wants 
gasolene engines, etc., ten men employed now, Pennsylvania. Box 495, AMERICAN MACH. men now employed; give full experience and 
but increasing plant, must be all-around man Wanted—First-class draftsman on _ mill reasons for changing ; shop experience great 
understanding up-to-date methods, location construction and equipment, technical man advantage; all letters acknowledged and held 
near New York City. Box 537, Am. Macu preferred. Box 433, AMERICAN MACHINIST. confidential. Box 919, AMERICAN MACHINIST. 
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Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. 


Bending Machines, 
draulic 

Niles-Bement-Pond Co., New York. 

Watson-Stillman Co., New York. 


Bending Machines, Power 


American Road Mch. Co., Kennett 
Square, Pa. 

Bertram & Sons Co., Lid., John, 
Dundas, Ontario, Canada. 

Bethlehem Foundry & Mach. Co., 
South Bethlehem, la. 

— & Plummer, 
Ma 

Lang “& Allstatter Co., Hamilton. 
Ohio 


Hy- 


Worcester. 


Niles-Bement-Pond Co., New York 


Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Bending Tools, Hand 

American Road Machine Co.. 


Philadelphia, Pa. 
Wallace Supply Co., Chicago, IIl. 
Bicycle Parts 
Standard Welding 
Ohio. 
Blanks, Nut and Screw 
Whitman & Barnes Mfg. Co., Chi- 
cago, 
Blocks, Chains 
See Hoists, Hand. 


Co., Cleveland. 


Blowers 


American Gas Furnace Co., 
York. 

Buffalo Forge Co., Buffalo, N. Y. 

Chicago Flexible Shaft Co., Chi 
cago. Ill. 

General Electric Co., New York. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 


New 


York. 
Sturtevant Co., B. F., Hyde Park. 


Mass. 
Blue Print Machines 


General Electric Co., New York. 
Keuffel & Esser Co.. New York. 
Soltman, E. G., New York. 


Bollers 


Struthers-Wells Co., Warren, Pa. 


Bolt and Nut Machinery 

Acme Machry. Co., Cleveland, O. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Boynton & Plummer, Worcester, 
Mass. } 

Detrick & A. hed Mach. Co., ed 
timore, \ 

The Foote, Burt Co., Cleveland, 0.) 


Niles Bement-Pond Co., New York. 
l’rentiss Tool & Supply Co., New 


York. 

Sellers & Co., Inc., Wm., Phila 
deiphia, La. 

Standard Machinery Co., Bowling 


(reen. Ohio 
Standard Engineering Works, Ell- 
wood City, l’a. 
Vandyck Churchill Co., New York. 
Waterbury Farrel Fdry. & Mach. 


Co., Waterbury, Conn. 
Wells Bros. Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Green 


field, 


Bolt Heads 
G. R., Meadville, Pa. 


Mass. 


Lang Co., 


Bolts, Coupling 


Cleveland Cap Screw Co., Cleve- 
land, O. 

National-Acme Mfg. Co., Cleve- 
land, O 


Bolts and Nuts 

Dyson & Sons, Jos., Cleveland, O. 

National-Acme Mfg. Co., Cleve- 
land, O 


Books, Mechanical 


American School of Correspond 
ence. Chicago, Ul. 
Derry-Collard Co., New York. 
Hill Publishing Co., New York. 
Sames, C. M., Jersey City, N. J. 
Wiley & Sons, Jno., New York. 


Boosters 

Burke Electric Co., 

C &C Electric Co., 

Crocker - Wheeler 
N. J 


Erie, Pa. 
New York. 
Co., Ampere, 


Electric Co., New York. 
& Mfg. Co., Madi- 


General 
Northern Elec. 
son, Wis. 
Ridgway Dynamo & Engine Co., 

Ridgway, Pa. 
Rpragne Flectric Co., New York 
Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Boring and Drilling Ma- 
chines, Horizontal 


Barnes Co., B. F., Rockford, II!. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Beaman & Smith Co., Prov., R. 1. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 


Wilmington. De! 
Newark, N. J. 
Worcester, 


Retta Mach. Co.. 

Binsse Mach. Co., 

Boynton & Plummer, 
Mass. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Fitchburg Machine Works, Fitch- 
burg. Mass. 

Fosdick Mach. Tool Co., Cin., O. 





Motch 
ery Co., 

Newton Mach. 
delphia, Pa. 

Niles-Bement-Pond Co., 

Pawling & Harnischfeger, 
waukee, Wis. 

Prentiss Tool & Supply Co., New 


& Merryweather Machin- 
Cleveland, O. 
Tool Wks., Phila- 


New York. 
Mil- 


York. 

Sellers & Co., Inc., Wm., Phila- 
deiphia, Pa. 

Vandyck Churchill Co., New York. 

Warner & Swasey Co., Cleveland, 
Ohio. 

Whitcomb - Blaisdell Mach. Too) 
Co., Worcester, Mass. 


Boring and Turning Mille 


American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Baush Mach. Tool Co., Spring- 
field, Mass. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Betts Mach. Co., Wilmington, Del. 

Bullard Mach. Tool Co., Bridge- 
port, Conn. 

Colburn Mach. Tool Co., Frank- 
lin, Pa. 


Gisholt Mach. Co., Madison, Wis. 
Harrington, Son Co, Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Boston, Mass. 
King Mach. Tool Co., Cincin., O. 
McCabe, J. J., New York. 

Niles-Bement-Pond Co.. New York. 
Poole Co., J. Morton, Wilmington, 
Prentiss Tool & Supply Co., New 


York. 


Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Sellers & Co., Inc., Wm., Phila- 
delphia. Pa. 


Vandyck Churchill Co., New York. 


Warner & Swasey Co., Cleveland, 
Ohlo 

Boring Tools 

Armstrong Bros. Tool Co., Chi- 


cago, ° 
Fairbanks Co., Springfield, Ohbto. 
Brackets, Lamp 
Standard Welding Co., 
Ohio. 
Brakes, Magnetic Friction 


Electric Controller & Supply Co 
Cleveland, O. 


Cleveland, 


Broaching Machines 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa 

Lapointe Mach. Tool Co., Hud 
son, Mass. 

Bulldezers 


Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Prentiss Tool & Supply Co., 
York. 


New 
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Cabinets, Tool 


Armstrong Bros. Tool Co., Chi- 
cago, 

Hammacher, Schlemmer & Co., 
New York. 

Calipers 


Athol Mach. Co., Athol, Mass. 
Brown & Sharpe Mfg. Co., Provi- 


dence, . 

Slocomb Co., J. T., Providence, 
a ee 

Starrett Co., L. 8., Athol, Mass. 

Cams 

Boston Gear Wks.. Norfolk 
Downs, Mass. 

Carborundum 


See Grinding Wheels. 
Carriers 
Lamson Consol 
Mass. 
Castings, Brass and Bronse 
Lumen Bearing Co., Buffalo, N. Y. 
Nolte Brass Co., Springfield, O. 
Phosphor Bronze Smelting Co., 
Philadelphia, Pa. 
Castings, Die Molded 
Franklin Mfg. Co., H. H., Syra- 
cuse, » 
Castings, Iron 


S. S. Co., Boston, 


Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Fairbanks Co., Springfield, O. 

Farrel Fdry. & Mach. Co., An- 


sonia, Conn. 

Hopson & Chapin Mfg. Co., New 
London, Conn. 

Poole Co., J. Morton, Wilmington, 
Del. 

United Engineering & Fdry. Co., 
Pittsburg, Pa. 


Castings, Steel 


Birdsboro Steel Fdry. 
o., Birdsboro, Pa. 


& Mach. 


Farrel Fdry. & Mach. Co., Anso- 
nia, Conn. 
Kent & Co., Edwin R., Chicago, 


Ill. 
Cement, Cast Steel 


Clark Cast Steel Cement Co., Shel- 
ton, Conn. 


Centering Machines 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

National Mach. Co., Hartford, Ct. 

Pratt & Whitney Co., Hartford 
Conn. 

Prentiss Tool & Supply Co., New 


ork. 

Whiton Mach. Co. D. E., New 
London, Conn. 

Centers, Planer 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Woodward & Powell 
Worcester, Mass. 

Chains, Driving 


Planer Co., 


Baldwin Chain & Mfg. Co., Wor- 
cester, Mass. 

Boston Gear Wks., Norfolk 
Downs, Mass. 

Diamond Chain & Mfg. Co., In- 
dianapolis, Ind. 


Jeffrey Mfg. Co., Columbus, O. 
Link-Belt Co., P hiladelphia, Pa. 
Morse Chain Co., Ithaca, N. Y. 
Whitney Mfg. Co., Hartford, Ct. 


Charts and Maps 

Derry-Collard Co., New York. 

Chisels, Cold 

Hammacher, Schlemmer & Co., 
New York. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill 


Chucking Machines 


American Tool Wks. Co., Cin 

Brown & Sharpe Mfg. Co., provi: 
dence, R. 

Cleveland Automatic Machine Co., 
Cleveland O. 

Gisholt Mach. Co., Madison, Wis. 

LeBlond Mach. Tool Co., R. Ky 
Cincinnati, Ohio. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 
Warner & Swasey Co. 

Ohio. 
Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. 
Windsor Mach. Co., Windsor, Vt. 


Cleveland, 


Chucks, Drili 
——, a og Co., T. R., Brook- 
yn, N. 








Continud. 
New Haven, 


Chucks, Drill 

Brown & Co., R. H., 
Conn. 

Cleveland Twist Drill Co., Cleve- 
land, O 

Cushman Chuck Co., Hartford, 

Co., Greenfield, 

orton & Son Co., E., Windsor 
Locks, Conn 

Jacobs Mfg. "Con Hartford, Conn. 

Modern Tool Co., Erie, Pa. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

National Tool Co., Cleveland, oO. 

Niles-Bement-Pond Co., New York. 

Pratt Chuck Co., Frankfort. N. Y. 

Skinner Chuck Co., New Britain, 
Conn. 

Standard Tool Co., Cleveland, O. 

Trump Bros. Mach. Co., Wilming- 
ton, Del. 

Whitney Mfg. Co. Hartford, ct. 

Whiton Mach. Co., New 
London, Conn. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Chucks, Lathe 


Cushman Chuck Co., 
Conn. 
Gisholt Mach. Co., Madison, Wis. 


nn. 
- Pratt 


aoe 


Hartford, 


Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 
Horton & Son Co., E., Windsor 


Locks, Conn. 
Niles-Bement-Pond Co., New York. 
Skinner Chuck Co., New Britain, 

Conp. 

Union Mfg. Co., New Britain, ct. 

Whiton Mach. Co., D New 
London, Conn. 

Chucks, Planer 

National Tool Co., Cleveland, O. 

Niles-Bement-Pond Co., New York. 

Reed Co., Francis, Worcester, 

Mass. 

Skinner Chuck Co., New Britain, 

Conn. 

Chucks, Split 


National Tool Co., 


. ” 


Cleveland, O. 


Rivett Lathe Mfg. Co., Boston, 
Mass. 

Circuit Breakers 

Crocker - Wheeler Co., Ampere, 


N. J. 
Electric Controller & Supply Co., 
Cleveland, Ohio. 
General Electric Co., New York. 
Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 

Clamps 

Billings & Spencer Co., Hartford, 
Conn. 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

Le Count, Wm. G.., 

Conn. 


Clutches, Friction 


Caldwell, Son & Co., H. W., 
cago, Ill 

Cresson Co., Geo. V., Phila., Pa. 

Eastern Machinery Co., New Ha- 
ven, Conn. 

Evans Friction Cone Co., 
Centre, Mass. 

Johnson Mach. Co., Carlyle, Hart- 
ford, Conn. 

Link-Belt Co., Philadelphia, Pa. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Wood's Sons Co., T. B., Chambers- 
burg, Pa. 


Clatches, Magnetic 


Electric Controller & Supply Co., 
Cleveland, Ohio. 


Coal Handling Machinery 
Link-Belt Co., Philadelphia, Pa. 


So. Norwalk, 


Chi- 


Newton 


Coils 

Standard Welding Co., Cleveland, 
Ohio. 

Collectors, Pneumatic 

Sturtevant Co. B. F., Boston, 
Mass. ‘ 

Compound, Pipe Joint 

oe Cae Co., Joseph, Jersey 
City, 

Compressors, Air 

Blaisdell Machinery Co., Brad- 
ford, Pa. 

Blanchard Mach. Co., Boston, 
Mass. 

Bury Compressor Co., Erie, Pa. 

Mfg. Co., St. Louls, 


Curtis & Co. 
Mo. 








Compressors, Air—Continued. 
General Pneumatic Tool Co., Mon- 


tour Falls, N. Y. 
Ingersoll-Rand Co., New a 


Spacke Machine Co., F. W., 
dianapolis, Ind. 


Compressors, Gas 
Ingersoll-Rand Co., New York. 
Conduit, Interior 
Sprague Electric Co., 
Cones, Friction 
Evans Friction Cone Co., 
Centre, Mass. 
Connecting Rodsand Straps 


Standard Connecting Rod Co., 
Beaver Falls, Pa. 
Tindel-Morris Co., Eddystone, Pa. 


Contract Work 


Blanchard Mach. Co., 
Mass. 
Chapman & Co., J. B., Springfield, 


Mass. 
Skinner Ship. ~~» “yy Dry Dock 
Ct. 


Co., Baltimore, M 
Starters, 


In- 


New York. 


Newton 


Boston, 


Turner Mach. Co., Danbury, 


Controllers and 
Electric Motor 


Case Mfg. Co., Columbus, O. 
Crocker - Wheeler Co., Ampere, 
N. J. 


Electric Conteaiier & Supply Co., 


Cleveland, 
General wisetrte “Co. New York. 
Westinghouse Electric & Mfg. Co., 


Pittsburg, Pa. 

Conveying Machinery, 
matic 

Lamson Consol. 8S 
Mass. 

Coping Machines 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Long & Allstatter Co., Hamilton, 
Ohi 


New York. 


Auto- 


S. Co., Boston, 


0. 
Niles-Bement-Pond Co., 


Cork Inserts 


National Brake & Clutch Co., Bos- 
ton, Mass. 


Correspondence Schools 
See Schools, Correspondence. 
Corundum 

See Grinding Wheels 

Cost Systems 


American Mechanical Calculator 
Co., Cincinnati, 
Cotters 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 

Counterbores 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Slocomb Co., J. T., Prov., R. 1. 

Countershafts 

Almond Mfg. Co., T. R., Brook- 
Iyn, N. Y. 

Builders’ Iron Fdry., Prov.. R. I. 

Evans Friction Cone Co., Newton 
Centre, Mass. 

LeBlond Mach. Tool Co., R. K., 
Cincinnati, O 

Mossberg Wrench Co., Central 
Falls, R. I. 

Smith Countershaft Co., Boston, 
Mass. 

Countershafts, Friction 

Evans Friction Cone Co., Newton 
Centre, Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Countershafts, Speed 
Changing 

Cresson Co., Geo. V., Phila., Pa. 

Evans Friction Cone Co., Newton 


Centre, Mass. 


Gisholt Mach. Co., Madison, Wis. 


Counting and Printing 
Wheels 

Franklin Mfg. Co., H. H., Syra- 
cuse, N. Y. 

Couplers, Hose 

Ingersoll-Rand Co., New York. 

Couplings, Shaft 

Almond Mfg. Co., T. R., Brook- 
lyn, N. Y. 

Caldwell & Son Co . HH. W., Chi- 
eago, IIL. 

Chisholm & Moore Mfg. Co., 
Cleveland, O. 

Cresson Co., Geo. V., Phila., Pa. 








Couplings, Shaft—Continued. 


Electric Cpt & Supply Co., 
Cleve'and, Ohi 


Link-Bel: «o., Philadel hia, Pa. 

Nicholson & Co., W. a Wilkes- 
barre, Pa. 

Niles-Bement-Pond Co., New York. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 
Sellers & Co., Inc., Wm., Phila- 

delphia, Pa. 
ee Gauge Steel Co., Beaver 
alls, Pa. 
Wood's Sons Co., T. B., Chambers- 
burg, Pa. 


Cranes 


Alliance Machine Co., Alliance, O. 

Brown Hoisting Mach. Co., New 
York. 

Case Mfg. Co., Columbus, O. 

Chisholm & Moore Mfg. Co., Cleve- 
land, O. 

Cleveland Crane & Car Co., Wick- 
liffe, O. 

Crguerat Forgings Co., Oakmont, 
a 


Case & Co. Mfg. Co., St. Louis, 

Mo 

General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 

Maris Bros., Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De- 
troit, Mich. 

Obermayer Co., 8., Cincinnati, O. 

Pawling & Harnischfeger, Mil- 
waukee, Wis. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 
United Engineering & Fdry. Co., 
Pittsburg, Pa. 
Vandyck Churchill Co., New York. 


Yale Towne Mfg. Co., New 
York. 

Crank Pin Turning 
Machines 

Niles-Bement-Pond Co., New York. 

Underwood & Co., H. B., Phila- 
delphia, Pa. 


Crank Shafts 


Standard Connecting Rod Co., 
Beaver Falls, Pa 
Tindel-Morris Co., 


Crucibles 


Dixon Crucible Foe Joseph, Jer- 
sey City, N. 

Obermayer Co., 75, Cincinnati, O. 

Crushers 


Niles-Bement-Pond Co., New York. 
Link-Belt Co., Philadelphia, Pa. 


Cupolas, and Ladles, Foun- 
dry 

Obermayer oO Wa enctnnati, 0. 

Paxson Co., J. Phila., Pa. 

Stevens, F. B., awk Mich. 


Cups, Grease 


Unnkenheimer Co., 
Williams Valve 
cinnati, O. 


Cutters, Milling 


Adams Co., Dubuue, lowa. 
Becker - Brainard Milling Mach. 
Co., Hyde Park, Mass. 
Boker & Co., Hermann, 
York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cisvatand Twist Drill Co., Cleve- 


and, 

mt Milling Mach. Co., Rock- 
ford, Ul. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers Sas Jno. M., Gloucester 


ity, 
Standard “Tool Co., Cleveland, O. 
Co., Athol, 


Union Twist Drill 
Mass. 

Whitney Mfg. Co., Hartford, Ct. 

Cutting-off Machines 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Bignall & Keeler Mfg. Co., Ed- 
wardsville, Ill. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I 

Fawcus Mach. Co., ney 

Hill, Clarke & Co., Boston, Scaes 

Hurlbut-Rogers Mach. Co., South 
Sudbury, Mass. 

Newton Mach. Tool Works, Phila- 
delphia, Pa. 

Nutter, Barnes Co., 


Eddystone, Pa. 


Cincinnati, O. 
Co., D. T., Cin- 


New 


Boston, Mass. 


Pratt & Whitney Co., Hartford, 
Conn. * 
i Tool & Supply Co., New 


ork. 
Vandyck Churchill Co., New York. 
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“Whitney” Chains 


In 1907 will break all previous records for durability 


We are moving into our new fire-proof factory building and will operate both plants, 
old and new, until we are fully settled so our production may be steadily increased 
with no interruption. 
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PHOTO. TAKEN JANUARY 6, 1907 


This cut gives an idea only of the plant which we believe will be 
the finest and most complete in existence for the manufacture of 
High Grade Driving Chains. 


PATENTED — ) “Whitney” Chains 
m= - HAND “.38"" MILL- 
ING MACHINES, and 
The Woodruff Patent 
System of Keying 

















are Standard with 
most American Build- 
ers of Automobiles, 

Commercial Cars, 


WHITNEY 
— 


see =e@e Machinery, etc. 











The Whitney Mfg. Co. 


Hartford Connecticut 
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Catting-Off Tools 


Armstrong Bros. Tool Co., Chi- 
cago, Ill. 

Billings & Spencer Co., Hartford, 
Conn. 

Fairbanks Co., Springfield, Ohio. 

Fitchburg Machine Works, bkitch- 
burg, Mass. 

oO. K. — Holder Co., Shelton, 
Con 

Pratt Me Whitney Co., Hartford, 
Conn. 

Diamond Tools 

Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 


Dies, ere gon 

Bliss Co., E. , Brooklyn, N. Y. 

Boston Tool Co” ’ Cambridge, Mass. 

Kent & Co., Edw. R., Chicago, III. 

Wade Machine Co., Boston, Mass. 

Dies, Sub-Presas 

Waltham Machine Works, 
tham, Mass. 

Dies, Threading, Opening 


Errington, F. A., New York. 
Geometric Tool Co., New Haven, 


Wal- 


Conn. 

Jones & Lamson Mach. Co., 
Springfield, Vt. 

Modern Tool Co., Erie, Pa. 


Pratt & Whitney Co., 
Conn. 


Hartford, 


Dewel Pins 
Winkley Co., Hartford, Conn. 


Drawing Boards and Tables 

Alteneder & Son, Theo., Philadel- 
phia, Pa 

Keuffel & Esser Co., New York. 

Rich, J. & G., Phila., Pa. 

Drawing Materials 

Alteneder & Son, Theo., 
phia, Pa. 

aqgpeteee Tracing Cloth Co., New 


Derry 7-Collard Co., New York. 
Keuffel & Esser Co., New York. 
Rich, J. & G., Phila., Pa. 
Soltmann, BE. G., New York. 
— Supply Co., Scranton, 


Philadel- 


Drafting Machines 


Universal mesttng Mach. 


Cleveland, 
Drift Bolt Drivers 
Ingersoll-Rand Co., New York. 
Drilling Machines, Bench 


American Watch Tool Co., Wal 
tham, Mass. 


Co., 


Barnes Co., W. F. & John, Rock- 
ford, I 

._-—" & Plummer, Worcester, 

a 

Dwight Slate Mach. Co., Hart- 
ford, Conn. 

Goodell - Pratt Co., Greenfield, 
Mass. 

Ingersoll-Rand Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentice Bros. Co., Worcester, 
Mass. 


Drilling Machines, Boiler 
American Tool Wks. Co., Cin., O. 
Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 
Bickford Drill & Tool Co., Cin- 
cinnati, O. 
— & Plummer, Worcester, 
wate, Burt Co., The, Cleveland, 
Ingersoll- Rand Co., New York. 
Niles-Bement-Pond Co., New York. 
Prentice Bros. Co., Worcester, 
Mass. 


Drilling Machines, Multiple 
Spindle 


American Tool Wks. Co., Cin., O. 
Baker Bros., Toledo, O. 
Barnes Co., B. F., Rockford, III. 





Barnes Co., W. F. & John, Rock- | 

B —~s Ill. 

aush Mach. Tool Co., Spring- 
field, Mass. — 


Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 
Bickford Drill & Tool Co., Cin- 


cinnati, O. 

Fenn Mach. Co., Hartford, Conn. 

Foote, Burt Co., The, Cleveland, 
Ohio. 

Fosdick Mach. Tool Co., Cin., QO. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 


Drilling Machines, Multiple 
Spindle— Continued. 


Henry & Wright Mfg. Co., Hart- 
ford, Conn. 

Hill, Clarke & Co., Boston, Mass. 

Marshall & Huschart Machry. Co., 
Chicago, Ill. 


McCabe, J. J., New York. 

Newton Mach. Tool Works, Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Slate Machine Co., Dwight, Hart- 
ford, Conn. 


Drilling Machines, Port- 


able 


Cincinnati Elec. Tool Co., Cin., O. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Hisey-Wolf Mach. Co., Cincin., O. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

U. 8. Electrical Tool Co., Cincin- 
nati, O. 


Drilling Machines, Radial 
American Tool Wks. Co., Cin., O. 


Baush Mach. Tool Co., Spring- 
field, Mass. 
Bertram & Sons Co., Ltd., John, 


Dundas, Ontario, Canada. 


Biensore, Drill & Tool Co., Cin- 
cinnati, O. 

Detrick & Harvey Mach. Co., Bal- 
timore, 


Dreses Mach. Tool Co., Cin., O. 

Fairbanks Co., New York. 

Fichburg Machine Works, Fitch- 
burg, Mass. 

Foote, Burt & Co., Cleveland, O. 

Fosdick Mach. Tool Co., Cin b 

Gang Co., Wm. E., Cincinnati, oO. 

Harrington, Son & Co., Edwi n, 
Philadelphia, Pa. 

Hill, Clarke & Co., Boston, Mass. 

Marshall & Huschart Machry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Morris Fdry. Co., Jno. B., Cin- 
cinnati, O. 

Mueller Mach. Tool Co., Cin., O. 

Nilee-Bement-Pond Co., New York. 


Prentice Bros. Co., Worcester, 
ass. 
Prentiss Tool & Supply Co., New 
York. 
Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 


Vandyck Churchill Co., New York. 


Drilling Machines, Turret 
Niles-Bement-Pond Co., New York. 


Drilling Machines, Upright 


American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, III. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Beaman & Smith Co., Prov., R. I. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 


Boynton & Plummer, Worcester, 
ass. 

Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 


Davis Machine Co., W. P., Roch- 
ester, N. Y. 
Fenn Mach. Co., Hartford, Conn. 
Fosdick Mach. Tool Co., Cin., O. 
Foote, Burt & Co., Cleveland, O. 
Gould & Eberhardt, Newark, N. J. 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 


Hill, Clarke & Co., Boston, Mass. 
Hoefer Mfg. Co., Freeport, Til. 
Knight Mchry. Co., W. B., St. 


Louis, Mo. 

Marshall & Huschart Machry. Co., 
Chicago, am 

McCabe, J. J., New York. 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

~ Haven Mfg. Co., New Haven, 
Sonn. 


| Niles-Bement-Pond Co., New York. 


| 
| 
| 


Patterson, Gottfried & Hunter, 
Ltd., New York. 
Prentice Bros. Co., Worcester, 


Mass. 
Prentiss Tool & Sunply Co., New 
York. 


Sellers & Co., Wm., Phila- 
delphia, Pa. 

a Machine Tool Co., South 
Bend, Ind. 


Inc., 





Drilling Machines, Upright 


Continued. 
Siate pageeans Co., Dwight, Hart- 


ford, Con 
Siege > Chace Mfg. Co., Newark, 


Vandyck Churchill Co., New York. 

a Mfg. Co., Hartford, Ct. 

Wiley & Russell Mfg. Co., Green- 
d, 


Mass. 
Drills, Center 


Morse Twist Drill & Machine Co., 
New Bedford, Mass. 
ie Ss Whitney Co., Hartford, 


Co 
Standard Tool Co., Cleveland, O. 


Drills, Hand 


Cincinnati Electrical Tool Co., 
Cincinnati, 


Hisey-Wolf Mach. Co., Cincin., O. 
Ingersoll-Rand Co., New York. 
Niles-Bement-Pond Co., New York. 


Drills, Pneumatic 


Chisholm & Moore Mfg. Co., Cleve 
land, O 


General Pneumatic Tool Co., Mon- 
tour Falls, } A 
Ingersoll-Rand Co, New York. 


Niles-Bement-Pond Co., New York. 


Drills, Rail 


Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 
Foote, Burt & Co., Cleveland, O. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


, 


York. 
Standard Tool Co., Cleveland, O. 


Drills, Ratchet 


Armstrong Bros. Tool Co., Chi- 
cago, 


—- & Spencer Co., Hartford, 
onn. 
— & Curtis Co., Bridgeport, 


onn. 
Hisey-Wolf Mach. Co., Cincin., O. 
Parker Co., Chas., Meriden, Conn. 
Pratt & Whitney Co., Hartford, 
Conn. ° 
Rogers ween, John M., Glouces- 
ter City, J. 
Standard Tandi Co., Cleveland, O. 


Drills, Rock 


Ingersoll-Rand Co., New York. 
neamaee Blec. Mfg. Co., Madison, 
le. 


Drying Apparatus 


Sturtevant Co., B. F., Hyde Park, 
Mass. 


Dynamos 


Burke Electric Co., Erie, Pa. 
C & C Electric Co., New York. 
Cony - Wheeler Co., Ampere, 


Eck’ Dynamo & Motor Works, 
Belleville, N. J. 
General Electric Co., New York. 
Jantz & Leist Elec. Co., Cin., O. 
or Elec. Mfg. Co., Madison, 


- . Dynamo & Engine Co., 


Ridgway, Pa. 
Sprague lec. Co., New York. 
Stessovent Co., B. F., Hyde Park, 
ass. 


Triumph Electric Co., Cincin., O. 
Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Electrical Supplies 


Electric Controller & Supply Co., 
Cleveland, Ohio. 

General Klectric Co., New York. 

Jantz & Leist Elec. Co., Cin., O. 

~aseere Elec. Mfg. Co., Madison, 

s. 

Sprague Elec. Co., New York. 

Triumph Elec. Co., Cincinnati, O. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Electrically Driven Tools 
and Machinery 


American Tool Wks. Co., 

Cincinnati Electrical 
Cincinnati, O. 

Crescent Forgings Co., 
a. 


Cin., O. 
Tool Co., 


Oakmont, 
Electric Controller & Supply Co., 


Cleveland, O. 
Hisey-Wolf Mach. Co., Cincin., O. 





Electrically Driven Tools 
and Machinery—Continued. 

U. S. Electrical Tool Co., Cincin- 
nati, O 


Elevators 

Albro-Clem Elevator Co., Phila- 
delphia, Pa. 

a & Co. “Mfg. Co., St. Louis, 


Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 
Link-Belt Co., Philadelphia, Pa. 


Emery Wheels 

See Grinding Wheels. 

Emery Wheel Dressers 

2 ---~ wee Mfg. Co., 
ba 

Diamond Saw & Stamping Works, 


Buffalo. N. Y. 
Heald Machine Co., Worcester, 
De- 


Ur- 


Mass 
International Specialty Co., 


troit, Mich 
Safety Emery Wheel Co., Spring- 
field, O. 
Standard Tool Co., Cleveland, O. 
Wrigley Co., Thos., Chicago, I 
Enclosures, Tool-room 
Hart & Cooley Co., New Britain, 


Conn. 
Merritt & Co., Philadelphia, Pa. 


Engineering Appliances 


Lunkenheimer Co., Cincinnati, O. 


Engineers, Consulting, and 
Mechanical 


Dodge & Day, Philadelphia, Pa. 


Engineers, Electrical 


Crocker - Wheeler Co., Ampere, 


N. J. 
Dodge & Day, Phila., Pa. 
Engines, Automobile 
Franklin Mfg. Co., H. H., Svra- 
cuse, N. Y. 
Oids Gas Power Co., Lansing, 
Mich. 
Reeves Pulley Co., Columbus, 0. 


Engines, Gas and Gasolene 
Automatic Mach. Co., Bridgeport, 


Conn. : 
Backus Water Motor Co., Newark, 
Blaisdell Co., Brad- 

ford, 

Foos Gas “gngine Co., Springfield, 

Oh 
Grant Mfg. & Mach. Co., Bridge 

port, Conn. 
cesar Mach. Mfg. Co., War- 

ren 
a ‘En “Gas Engine Co., Day- 
onde Lansing, 
8st. /-_ Mach. Co., St. Marys, 


Ohio. 
Struthers-Wells Co., Warren, Pa. 


t eemmnned 


"Gas Power Co. 


Engines, Steam 

Buffalo Forge Co., pete. N. Y. 

ag Dynamo & Engine Co., 
ay. Pa. 


Struthers Wells oF Warren, Pa. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Engravers 

Bormay Engraving Co., New York. 

Engraving Machinery 

Gorton Mach. Co., Geo., Racine, 

vis. 


Exhaust Heads 


Sturtevant Co., B. F., Hyde Park, 
Mass. 


Exhibition Machinery 
Philadelphia Bourse, Phila., Pa. 


Expanders, Boiler Tube 


Nicholson & Co., Wm., Wilkes- 
barre, Pa. 

Fans, Electric ; 

as ae - Wheeler Co., Ampere, 

Dieh! | Mfg. Co., Elizabethport, 


General Electric Co., New York. 


Northern Elec. Mfg. Co., Madi- 
son, Wis. 
Sprague Electric Co., New York. 


a a Co., B. F., Hyde Park, 


Westing house octets & Mfg. Co., 
Pittsburg, Pa. 
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BROWN & SHARPE MEG. Co., 


PROVIDENCE, R. I., U. S. A. 


No. 13 Universal and Tool Grinding Machine. 
For a Wide Range 
of Work. 










Cylindrical Grinding. 


Circular Grinding. 


This machine is particularly well adapted to 
the needs of shops where the volume of 
work does not require the installation of 
grinding machines of different kinds but 
where there is a demand for a machine that 


will do general jobbing work. 
CAPACITY: 


Centres take 241-2" in length. 


Cen tres swing 8' in diameter. 


Descriptive circular mailed 
to any address. 





Surface Grinding. Internal Grinding. 











ears 
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Buffalo Forge Co., Buffalo, N. Y. 
Crocker - Wheeler Co., Ampere, 
N. 


J. 
General Electric Ce, New York. 
Bturtevant Co., B. F., Hyde Park, 
Mass. 
Feathers 
Ountare Gauge Steel Co., Beaver 
Falls, Pa. 
Files and Rasps 


American-Swiss File & Tool Co., 
New York. 

Barnett Co., G. & H., Phila., Pa. 

Hammacher, Schlemmer & Co., 
New York. 


Nicholson File Co., Prov., R. I. 

Reichhelm & Co., EB. Pep New York. 

Filler, Iron 

Clark Cast Steel Co., Shelton, Ct. 

Felton, Sibley & Co., Phila., Pa. 

Filing Machines 

Cochrane-Bly Co., Rochester, N.Y. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 

Simplex Mfg. Co., New York. 

Flexible Shafts 

Caleage ce Shaft Co., Chi- 
cago, I 

Coates = Mfg. Co., Worces- 
ter, Mass. 

Forges 

= & Plummer, Worcester, 


oaty & Son, C. C., Syracuse, 


Buffalo Forge Co., Buffalo, N. Y. 

Ingersoll-Rand Co., New York. 

Miner & Peck Mfg. Co., New Ha- 
ven, Conn 

Prentiss Tool & Supply Co., New 


ork. 
Startevant Co., B. F., Hyde Park, 
Mass. 


Forgings, Drop 
Billings & Spencer Co., Hartford, 


onn. 
Cogscent Forgings Co., Oakmont, 


Af. 
oO. oa Tool Holder Co., 


Shelton, 
Pages prerme Drop Forge Co., 
pringfield, Mass. 
Wyman & Gordon Co., Worcester, 
Mass. 
Forgings, Hydraulic 
Wyman & Gordon Co., Worcester, 
ass. 


Forgings, Steel 


Baldwin Steel Co., New York. 
Coypeums Forgings Co., Oakmont, 


a. 

Heppenstall Forge & Knife Co., 
ittsburg, Pa. 

Sent & Co., Edwin R., Chicago, 


Til. 
Tindel-Morris Co., Eddystone, Pa. 
Wyman & Gordon Co., Worcester, 
ass. 
Foundry Furnishings 
Adams Co., Dubuque. Iowa. 
Ingersoll-Rand Co., New York. 
Obermayer Co., 8., Cincinnati, O. 
Paxson Co., J. W., Phila., Pa. 
Stevens, F. B., Detroit, Mich. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 
Fuel Economisers 
Sturtevant Co., B. F., Hyde Park, 
Mass. 


Furnaces, Annealing and 
Tempering 

American Gas Furnace Co., New 
York. 

Chicago Flexible Shaft Co., Chi- 
cago, Ill. 

Nash & Co., Geo., New York. 

Tate, Jones & Co., Pittsburg, Pa. 


Furnaces, Enameling 


American Gas Furnace Co., New 
York. 


Furnaces, Gas 

Ameetene Gas Furnace Co., New 

Chicago Flexible Shaft Co., Chi- 
cago, 4 

Nash & Co., Geo., New York. 


Obermayer Co., 8., Cincinnati, O. 
Westmacott, J. M., Prov., R. I. 


Furnaces, Melting 
American Gas Furnace Co., New 


ork. 

Nash & Co., Geo., New York. 
Furnaces, Oil 

Tate, Jones & Co., Pittsburg, Pa. 








Furniture, Machine Shop 
age & Cooley Co., New Britain, 


onn. 

Manufacturing Equip. & Engineer- 
ing Co. Boston, Maas. 

Merritt & Co., Philadelphia, Pa. 

New Britain Mach. Co., New Brit- 
ain, Conn. 


Gas Blowers and Ex- 
hausters 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Gages, Recording 
Bristol Co., Waterbury, Conn. 


Gages, Standard 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 

Morse Twist Drill ay Mach. Co., 
New Bedford, 

Pratt & Whitney Co, Hartford, 
Conn. 


awa, iH Yor Jno. M., Gloucester 


giecem> — iT , Prov. 
Starrett Co.. L. 8., Athol, a. 


Gear Cutting Machinery 


Adams Co., Dubuque, Iowa. 

American Watch Tool Co., Wal- 
tham, Mass. 

Becker - Brainerd Milling Mach. 
Co., Hyde Park, Mass. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Bilgram, Hugo, repose, Fo 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Clough, R. M., Tolland, Corn. 

Eberhardt Bros. Mach. Co., New- 

Fellow NG : Sh Co., 8 
ellows Gear aper Co., ring- 
field, Vt. ” _— 

Foote Bros. Gear & Machine Co., 
Chicago, Ill. 

Ganschow, Wm., Chicago, Ill. 

Gleason Works, Rochester, N. Y. 
would & Eberhardt, Newark, N. J. 


Harrington, Sons '& Co., Edwin, 
mney Pa. 
Newton achine Too! Works, 


Pr'ladelphia, Pa. 
Niles-Bement-Pond Co., New York. 
Pratt & Whitney Co., Hartford, 


Conn. 
<< ~~ Tool & Supply Co., New 


Slate Machine Co., Dwight, Hart- 
ford, Conn. 
Sloan & Chace Mfg. Co., Newark, 


N. 

Walcott & Son, Geo. D., Jackson, 
Mich. 

Whiton Machine Co., D. E., New 
London, Conn. 


Gear Testing Machinery 


Gisholt Mach. Co., Madison, Wis. 
Morse Twist Drill & Mach. Co., 
New Bedford. Mass. 


Gears, Cut 


Bair & Gazzam Mfg. Co., Pitts- 
burg, Pa. 

Bilgram, Hugo, Philadelphia, Pa. 

Boston Gear Works, Norfolk 


Downs, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Caldwell & Son Co., H. W., Chi- 
cago, , 

Cresson Co., Geo. V., Phila., Pa. 

Davis, yp y Philadelphia, Pa. 

Earle Gear Mach. Co., Phila- 
delphia, Pa. 

Eberhardt Bros. Mach. Co., New- 
ark, N. J. 

Fawcus Mach. Co., Pittsburg, Pa. 

Fellows Gear Shaper Co., Spring- 
field, Vt 

Foote oe Gear & Machine Co., 
Chicago, Ill. 

Ganschow, Wm., Chicago, III. 

Gleason Works, Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Grant Gear Wks., Boston, Mass. 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Horsburgh & Scott Co., The, 


Cleveland, O. 

New Process Rawhide Co., Syra- 
cuse, N. Y. 

Nuttall Co., R. D., Pittsburg, Pa. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 


Philadelphia Gear Works, Phila- 
delphia, Pa. 

Sawyer Gear Wks., Cleveland, O. 

Simonds Mfg. Co., Pittsburg, Pa. 

Taylor-Wilson Mfg. Co., McKees 
ocks, Pa. 

Van Dorn & Dutton, Cleveland, O. 

Weieett & & Son, Geo. D., Jackson, 

ch 





Gears, Molded 

Caidwell & Son Co., H. W., Chi- 
cago, Ill. 

Farrel Fdry. & Mach. Co., Anso- 


nia, Conn. 
Franklin Mfg. Co, H. H., Syra- 
Cin., O. 


cuse, N. 

Greenwald Co., I. & B 

Philadelphia Gear Works, Phila- 
delphia, Pa. 

Taylor-Wilson Mfg. Co., McKees 
Rocks, Pa. 

Walcott & Son, Geo. D., Jackson, 
Mich. 

Gears, Rawhide 

Boston Gear Works, 
Downs, Mass. 

Chicago Raw Hide Mfg. Co., Chi- 
cago, Ill. 

Pa. 


Norfolk 


Fawcus Mach. Co., Pittsburg 
Gould & Eberhardt, Newark, N. J 


— & Scott Co., Cleve 

an 

New Process Rawhide Co., Syra- 
cuse, N. " 

Nuttall Co., R. D., Pittsburg, Pa. 

Philadelphia Gear Works, hila- 
delphia, Pa. 

Gears, Worm 

Albro-Clem Elevator Co., Phila- 
delphia, Pa. 

Boston Gear Wks., Norfolk 


Downs, Mass. 
Fawcus Mach. Co., Pittsburg, 
Gould & Eberhardt, Newark, wid 


Nuttall Co., R. D., Pittsburg, = 

Philadelphia Gear Works, hila- 
delphia, Pa. 

Simonds Mfg. Co., Pittsburg, Pa. 


— ts ~. Mfg. Co., McKees 


ocks, Pa. 
Van Dorn t Dutton, Cleveland, O. 
—— & Son, Geo. D., Jackson, 
ch. 


Generating Sets 


Burke Electric Co., Erie, Pa. 
Crocker - Wheeler Co., Ampere, 


N. J. 
General Electric Co., New York. 
Northern Elec. Mfg. Co., Madison, 


Wis. 
Risewes Dynamo & Engine Co., 
Ridgway, Pa. 
Sprague Electric Co., New York. 
Sturtevant Co., B , Hyde Park, 


Mass. 
Triumph Blec. Co., Cincinnati, O. 
Generators, Gas 
American Gas Furnace Co., New 
York. 
Gibs 
Standard Gauge Steel Co., Beaver 
Falls, Pa. 
Graphite 
Dixon Crucible Co., 
City, N. J. 
Obermayer Co., S., Cincinnati, O. 
Grinders, Automatic Knife 
Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 


Grinders, Center 


Jos., Jersey 


Cincinnati Electrical Tool Co., 
Cincinnati, O. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 


Heald Mach. Co.,Worcester, Mass. 
Hisey-Wolf Mach. Co., Cincin., O. 
Mueller Mach. Tool Co., Cin., O. 
Niles-Bement-Pond Co., New York. 
Grinders, Cock 

Windsor Mach. Co., Windsor, Vt. 


Grinders, Cutter 


 - Grinder Co., Fitchburg, 
ass. 
Becker - Brainard Milling Mach. 


Co., Hyde Park, Mass. 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Cincinnati Milling Machine Ce., 
Cincinnati, O, 
Coase - Wheeler Co., Ampere, 
Garvin Machine Co., New York, 
Gould & Eberhardt, Newark, N. J. 
Greenfield Mach. Co., Greenfield, 
Mass, 
Heald Mach. Co.,Worcester, Mass. 
Hisey-Wolf Mach. Co., Cincin., O. 
Niles-Bement-Pond Co., New York. 


Norton & Co., Worcester, Mass. 

ay & Whitney Co., Hartford, 
onn 

Prentiss Tool & Supply Co., New 
York 

Rivett-Dock Co., Boston. Mass. 

Wells & Sons Co., F. E., Green- 
fied, Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 





Grinders, Cylindrical 

~~ Grinder Co., Fitchburg, 

my ‘& paarye Mfg. Co., Provi- 
dence, R. 

Heald Mach. "co., Worcestrr, Mass. 


Norton Grinding Co., Worcester, 
Mass. 

Grinders, Disk 

ae a Co., Fitchburg, 


Besls. “ Co., Chas. H., Chicago, 


Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 

Diamond Mach. Co., Prov., R. I 

Gardner Machine Co., Beloit, Wis. 

Heald Mach. Co.,Worcester, _—— 

Hill, Clarke & Co., Boston 

Iroquois Mach. Co., New Ss 


Ransom Mfg. Co., ‘Oshkosh, Wis. 
Rowbottom ‘Machine Co., Water- 
bury, Conn 


Safety maers Wheel Co., Spring- 
field, O. 

Grinders, Drill 

Heald Mach. Pe. Worcester, Mass. 

Hill, Clarke & Co., Boston, Mass. 

Niles-Bement-Pond Co. .. New york. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Standard Tool Co., Cleveland, O.. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Grinders, Internal 


Bath Grinder Co., ‘Fitchburg, 
Mass. 

=, & phespe Mfg. Co., Provi- 
ence. 

Greenfield Mach. Co., Greenfield, 

Heald Mach. ‘a ,Worcester, Mass. 

Rivett Latbe olfg. Co., Boston,. 


Mass. 
Wells & Sons Co., F. E., Green- 
field, Mass. 
Grinders, Piston Ring 
Heald Mach. Co.,Worcester, Mass. 
Grinders, Portable 
Cincinnati Blectrical Tool Co.,. 
Cincinaati, O. 
Heald Mach. Co.,Worcester, Mass. 
Hisey-Wolf Mach. Co., Cincin., O. 
Modern Tool Co., Erle, Pa 
Grinders, Tool 


Armstrong Bros. Tool Co., Chi- 
cago, Ill. 

—T Co., W. F. & John, Rock- 
or 

— Grinder Co., Fitchburg,. 


Blount Co., J. G., Everett, Mass. 
Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 


Brown | & - — Mfg. Co., Provi- 
ence, 
ciel ” Piectrical Tool Co., 


Diamond Mach. Co., Prov., R. I. 
Grant Mfg. & Mach. Co., 
Edwin, 
Philadelphia, Pa. 
Hisey-Wolf Mach. Co., Cincin., O. 
Morse Twist Drill & Mach. Co.,. 
Ransom Mfg. Co., Oshkosh, Wis. 
fie 
Inc., Wm., Phila- 
Standard Tool Co., 
nati 


Cincinnati, 
Gisholt Mach. Co., ‘Madison, xe 
Gould & Eberhardt, Newark 
Bridge 
port, Conn. 
Harrington, Son & Co., 
Heald Mach. Co.,Worcester, Mass. 
Hill, Clarke & Co., Boston, Mass. 
Landis Tool Co., Waynesboro, Pa. 
Modern Tool Co., Erie, Pa 
New Bedford, Mass. 
Niles-Bement- Pond Co., New York. 
= Lathe Mfg. Co., Boston, 
Satety pany Wheel Co., Spring- 
Sellers & Co., 
delphia, Pa. 
Cleveland, O. 
U. 8. — Tool Co., Cincin- 
Vandyck Churchill Co., New York. 
Whitney a Co., Hartford, Ct. 


Wilmarth Morman Co., Grand 
Rapids, Mich. 

Grinding and Polishing Ma- 
chinery 

Abrasive Material Co., Philadel- 
phia, Pa. 

— Co., W. F. & John, Rock- 
or 

~ Grinder Co., Fitchburg, 


aed ra Co., Chas. H., Chicago, 


Blount Co., J. G., Everett, Mass. 

ae y= Safety Emery Wheel 
Bridgeport, Conn. 

ean & i. Mfg. Co., Provi- 


dence 

cea * Blectrical Tool Co., 
Cincin . & 

Coates Clipper Co., Worcester, 
Mass. 
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AT WASHINGTON, D. C.—IIl 








13! 


The Various Sizes and Classes of Naval Guns—The North Gun Shop—The Big Gun Lathes 


As our readers know, a cannon, under 
the present system of construction, is built 
up by the assembly (by the shrinkage pro 
cess) of a tube, a jacket, and hoops. The 
tube forms the foundation of the gun and 
is in one piece extending the entire length. 
The greater portion of it is eccupied by 
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ward part of the tube being known as the 
chase hoop, and those over the jacket be 
ing called jacket hoops. Another species 
of hoop which serves to hold adjacent 
parts together is called a locking hoop. 
The 12-inch navy gun is built up of nine 


sections 


slighter, differences are expressed by add- 
ing a “modification” number. In stating 
the caliber of a rifled gun, the diameter at 
the highest points of the lands is meant; 
if rib-rifled (very wide grooves, very nar 
row lands), the diameter at the lowest 


point of the grooves is meant. The depth 











the rifled bore; in the breech portion is 
formed the powder chamber. The tube is 
immediately surrounded by the jacket, 
which is a sleeve about three-fifths the 
length of the tube In the rear end of the 
jacket is formed the screw box, which re 
ceives the breech-block closing the breech 
of the gun. Outside of the parts men 
tioned are successively some other shorter 


pieces known as hoops, that over the for 





FIG 10. GUN SHOP, LOOKING SOUTHWARD 


It is well to explain here the usage of 
the Ordnance Department in designating 
its various designs The guns are of 
course principally described by caliber in 
inches, besides which the total length ex 
pressed in number of calibers is usually 
given. Different guns of the same caliber 
which possess considerable differences are 
distinguished by the “mark,” written with 


Roman numerals; and still further, though 








of the groove of the rifling is about 0.05 
inch, and the width of the grooves gradu 
ally decreases from breech to muzzle, to 
compensate for the wearing away of the 
copper of the rotation band of the pro- 
jectile as it travels through the bore. The 
twist increases to about one turn in 25 
calibers at the muzzle 

Nowadays the trunnions are usually not 
part of the gun, but are formed on the 
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slide through which the gun passes, as 
shown in Fig. 15 in the previous article. 
The chase of the gun is the portion 
diminishing in diameter from the cylinder 
to the muzzle. The bell muzzle, so 
familiar to the visitors to the ships of the 
navy, though adding to the appearance of 
the gun, is not given for that purpose, but 
to strengthen the tube at the muzzle on 
i.ccount of the higher terminal pressure 
produced by smokeless powder. The pres- 
ent design of guns has, indeed, been very 
strongly influenced by the improvements 
in powder, as the rate of burning is un- 
der better control, the charges are larger, 
and the gases are given off more gradu 
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the projectiles are not given sufficient ro- 
tation, their flight lacks steadiness and 
there is a loss of accuracy. This necessi- 
tates the return of the gun to the shop 
for the difficult and expensive process of 
relining. This question of erosion is prob- 
ably the most difficult problem with which 
artillerists now have to struggle. 


CLASSIFICATION OF NAVAL GUNS 


The guns of a ship, excepting field guns 
and small arms, are divided into main-bat- 
tery guns and secondary-battery guns, the 
former being of four-inch caliber and over, 
the latter, which are intended mainly for 


defense against torpedo boats, being less 
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large-caliber guns, its handling does not 
require much time, and any saving of time 
attained by more rapid opening and clos- 
ing of the breech becomes of relatively 
greater importance, so that even if it re- 
quire more complicated mechanism to gain 
this advantage, it may be worth while to 
use this means of increasing the rate of 
fire. 

In Table 1 are given the lengths of the 
various naval guns, together with the 
weights of the guns, their mounts, and the 


corresponding projectiles. 
THE GUN SHOP 


[he north end of the main gun shop is 

















FIG. 17. THE BIG LATHE WHICH CAN TURN AND 


ally than formerly. The natural conse- 
quence of all these advances was an in- 
crease in the length of guns, so that the 
projectile might be subject during a 
longer period in its travel to the acceler- 
ating pressure of the gas; also, the strong 
section of the gun has been carried for- 
ward farther, until now we have our guns 
hooped to the muzzle. For a time the 
power of the gun increased too rapidly for 
ihe projectile, the latter becoming badly 
shattered upon striking armor of the high- 
est grade; however, the “armor-piercing” 
projectile now makes available the great 
power of the gun. (For a discussion of 
the action of capped projectiles, see the 
\MERICAN MAcHINIsT, Vol. 29, Part 2, 
page 164.) 
THE SERIOUS EVIL OF EROSION 


But the development of ordnance is not 
even yet plain sailing: the experts are con- 
fronted with a serious difficulty—erosion, 
which gives still another phase to the im- 
portant question of improving the quality 
of steel for the construction of guns. In 
order to keep down the weight of pro- 
jectiles and thereby minimize the time lost 
in handling them, as well as the burden 
on the ship’s displacement, increased 
triking energy has been attained by in 
creasing the velocity, which in turn means 
larger and more powerful charges of pow- 
der, and higher pressures and tempera 
tures of the gases. The repeated firing of 
the guns under these conditions is being 
found very injurious to the rifting, wear- 
ing it away so that after a certain number 


of rounds have been fired is inefficient, 


than four inches, and including machine 
guns, which may be of no greater caliber 
than small arms, The main-battery class 
(which may be entirely absent from the 
armament of some small vessels) is sub 
divided into heavy-caliber and turret guns, 
which are from eight inches up, the pres- 
ent largest standard size being 12 inches, 
and intermediate-caliber guns, from 4 
inches to 7 inches, both breech-loading 
rifles and rapid-fire guns 
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13 39 ft. 11 in. 63 2 68 ,825 1130 
12 46 ft. .1 in. 52.9 72,128 870 
12 41 ft. 1 in. 52.0 63 ,57 870 
10 34 ft. 5 in 34.6 33 327 510 
8 30 ft. 9 in. 18 7 9 ,305 260 
7 26 ft. 11 in. 12.7 26 ,078 165 
(with shield) 
6 25 ft. 8.6 18 ,228 105 
(with shield) 
6 25 ft. 8.3 18 ,166 105 
(with shield) 
5 20 ft. 10 in. 48 8,621 60 
4 17 ft 29 9,343 33 
(with shield) 
3 12 ft. 11 in. 1.0 2,826 13 


TABLE 1. LENGTHS AND WEIGHTS OF U. 35. 


NAVY GUNS. 


The distinction between a “breech-load- 


ing rifle’ and a “rapid-fire gun” is, in gen- 
eral, that the former uses powder in bags 
and has gas checks, while the latter uses 
fixed ammunition and has no gas check 
In the smaller guns, the ammunition be- 


ing so much lighter than in the case of 


BORE A I16-INCH GUN (PICTURE TAKEN PREVIOUS TO APPLICATION OF MOTOR DRIVE) 


higher and wider than the remainder. 
Including the annex, the area of the north 
gun shop is 31,631 square feet; it is 248 
feet 6 inches long and 57 feet 8 inches 
high at the eaves, and about 45 men are 
employed in it. In this shop, the exterior 
of which was shown in Fig. 6, are located 
the large lathes for turning and boring the 
biggest -guns, from 8-inch to 13-inch or 
16-inch if it should be desired, though 
no gun larger than 13-inch has been built 
at Washington so far, and it does not 
at present look as if this size would be 
exceeded; indeed, the 12-inch is now the 
standard heavy gun. 


THE CRANE EQUIPMENT 


There are three overhead electric trav- 
eling cranes which traverse the whole 
length of the gun-shop building. These 
cranes were built by the Morgan Engin- 
eering Company and are of the following 
capacities: The largest has a main hoist 
capable of lifting 40 tons, and an auxiliary 
hoist of 5 tons. Of the next one, the main 
hoist lifts 25 tons and the auxiliary hoist 
2'3 tons. The capacity of the smallest is 
15 tons for the ma hoist and 1% tons 
for the auxiliary. In addition to these, 
the upper or north end of the shop is pro- 
vided with an additional crane runway 
at a higher level, which supports a 110-ton 
Morgan crane (tested to 120 tons), which 
can run above the other cranes, and which 
is provided with a 15-ton auxiliary hoist. 
These runways can be seen in Fig. 16, 
which is a general view of the gun shcp 
looking southward, and gives a very good 
view of the group of large gun lathes, 
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with the exception of the largest lathe, 
which is nearer to the observer than any 
of the machines shown in the picture. 
SPECIAL MACHINES IN THE NORTH END OF 
THE SHOP 

Before taking up the description of these 
lathes the machines at the extreme north 
end of the shop should be mentioned. The 
first is a horizontal slotting machine (shop- 
number 200) for cutting the slots in the 
screw boxes of the guns, these slots separat- 
ing the different steps of the interrupted 
thread and allowing the threading tool to 
clear and to change its adjustment in 
time for the next radius thread 
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Next south of this machine is a cham- 
bering machine (No. 1000), and beyond 
that is a rifling machine, in which the 
rifle grooves in the largest guns are cut. 
Next is a lapping machine for lapping 
the bores of the guns after they return 
from the proving ground; both the lap- 
ping and the rifling machines will be re- 
ferred to in detail when the process of 
gun manufacture is followed through 

THE BIG 16-INCH GUN LATHI 

Next we come to the lathe bearing the 

shop-number 1, which, being the bigg 


lathe in the place, and really remarkable 
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-_ ¢ } + las led 
n size, is worthy of a somewhat detailed 
description. Its general arrangement, 
moreover, is typical of the gun lathes in the 


shop, This machine, which is shown in 
Fig. 17, was built by William Sellers & 
Co., of Philadelphia. It is capable of 
either turning or boring a gun of 16-inch 


bore or less, and will turn a gun 57 feet 


long, or bore one 51 feet long. The total 
length of the bed of this great machine is 
28 feet 334 inches, and the length of the 
lathe over all is 132 feet 9'4 inches. This 
does not include, however, the electric 


motor which drives the “quick-shaft” and 


sete on the floor at the west or headstock 
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8. LATHES NOS. 2 TO 5 IN THE NORTH GUN 


end of the lathe, but which, though geared 
to the latter, is not actually a part of 1t 
[he main driving motor is set into the 
headstock and does not project Che 


face-plate is 95 inches m diameter, the 


ris tour feet a \ the surla 


ne el 


of the bed, and the swing over the carriage 


is 70 inches diameter. The principal part of 
he bed is nine feet wide and is made in 
, ; — wie 
two § ns Lt ge 
engtn otf t I \ 
the headstock, t carriag ind steady 





133 


ports the, boring bench; this portion 1s 


inches wide, and is also made 


n two sections bolted and keyed to one 
unother, and to the main bed, the length 
being 54 feet 5 inches. All the sections 
ire two feet deep. The tool carriages are 


carried by two ways on one side of the 
main bed, while the steady rests and tail- 
stock are carried on two ways on the other 
side, being provided with clamping bolts 
There is no slot 


in the narrow bed, the boring bench being 





lamped to it by outside shoes 


spindles: 


SH 
] [ t k-gea pindle, 
plate p 1 shaft. The for 
g 20 inches in diam 
32 hes long la ir bearing 
j diameter by 24 inches long, 
hese bearings being spaced six feet nine 
inches center to center. The spindles run 
1 solid bronze bushings The face piate 
s carried by the main spindle, and in ad- 
to fitting tight on its nose is se- 
red to a collar on the latter by body- 
1 bolt he face plate, which is a 

: 


isting, is provided with four ad- 


vs, tl ways for these 








jaws serving as braces between. the ex 
terior and interior rings of the face plate 
= ¢ +h , 


has 75 teeth 


te r¢ r 
1 geal / 


inches lace 


THE TOOL CARRIAGES 
twoc 
he of the 
bed, being held down by inside shoes, and 
the 


of the cut 


There are arr 


which slide on t two front ways 


guided for a length of nine feet by 


front way, on which the thrust 


is taken The cross slide has a slide rest 


adjustable about a vertical axis, and car 


rying two tool rests with independent 
cross adjustment, In order to bring the 
tool slides as close as possible to the fac 





FIG. 19. THE 
plate, the axis of the adjustable slide rest 
is one foot out of center toward the head 
stock end 
Instead of the usual revolving lead 


screw this lathe is provided with a fixed 
lead-screw of steel six inches in diameter, 
the headstock to the 
the wide portion of the bed 
vide for this 


screw and traveling the saddle along the 


extending from 


other end of 
To p! 


revolving the nut on 


bed, there are two square shafts. One is 
known as the “quick-shaft,” and is 
driven by its own electric motor, and 
gives to the tool carriage a traverse 


ages, the saddles of 
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led by hand, of 20 feet per minute 


he other square shaft is driven by gear 
mn the headstock This arrangement per- 
mits the operator to ride up and down the 
lathe on a carriage and to control its mo- 
tion in either direction, fast or slow, just 
as if he were riding on a locomotive, in 
lependently of what the other carriage 
may be doing. Of course, with these two 
big carriages on the ways neither one of 
them is able to travel the whole length 
llowever, the traverse is sufficient either 
for work at the face plate or for screw 


utting and facing 


lhe cross slide also receives its motion 
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NORTH GUN SHOP, LOOKING NORTH 


feed-shaft in the bed, be 
inch 


may be 


from the squar« 


fed by a three steel screw. A 


Ing 


variety of tapers obtained by a 
combination of the saddle feed and the 
slide feed, i 
values by the use of change gears 


cutti the c 


cross their relative 


regulating 


In screw ng arriage is run 


back by the quick traverse after each cut, 


the time for throwing the screw-cutting 


clutch into gear being shown by an indi 


cator. For turning, all the feeding move 


ments of all the slide rests may be oper- 


ited by the quick traverse through a fric- 
lutch controNed by the 


tion ¢ operator, so 
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that he is able to run the tool back to its 
starting point with a minimum loss of 
time 


The two square shafts and the long feed 
screw in the bed are supported at intervals 
by tumbler bearings provided with caps; 
a very neat device automatically opens and 
closes these caps by the action of the tool 
carriage as it passes by. 

Since the steady rests are supported on 
separate ways from those upon which the 
carriages run, the latter can be traversed 
along the bed without any reference to the 
number or position of steady rests in use, 


or without any interference with them. 


FROM SHRINKING PIT 


THE STEADY RESTS 

There are four steady rests taking di- 
ameters of 61 inches, 54 inches, 40 inches 
and 27 inches, respectively. The jaws of 
the steady rest embrace an arc of 220 de- 
grees plus the length in degrees of one 
block 


rests or the 


In order to traverse the steady 
tailstock, one of the tool car- 
riages is literally caused to play locomo- 
tive, a draw-bar being used to couple the 
tailstock 
as desired, and by this means the latter 
be either pushed or pulled to the de- 


sired point on the ways 


carriage to the steady rest or 


may 
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THE 


Istock is bolted by 


TAILSTOCK 


Che tail SIx 2 inc] 
steel bolts to the diagonal slot, which is 


also used to fasten down the steady rests; 
it has a 14-inch steel spindle and an eight 
inch steel center, the spindle being ad 
from the front end of 
T he 


boring-bar 


justable 
StoOcK tailstock can be 
support by removing _ the 
spindle and thrust and since, as al 


ready stated, 





it is 
ways upon which the c: moves, 
latter may be run entirely past it, and may 
be used to face off the end of a gt 


in, which 








is thoroughly supported by the tailstock 
base being close up under it 
THE BORING MECHANISM 
The arrangements for boring are very 
complete his operation can be pet 
formed at the same time that a gun is 


} } 


ned, provision being 


eing tur made for ro- 
tating the boring bar in the opposite di- 
that the gun is ro 
» that 
the rate of boring is quite independent of 


that of 


rection from in which 


tating, and at any desired speed, s 
turning All the boring mechan- 
the feed 

} 


shafts in the main bed, al 


ism is driven by square and 


quick-traverse 


tcadyv described 


AMERICAN MACHINIST 


Vhe 


two 


boring bench (which is made in 


bed 


a revolving nut 


sections ) moved the 


may be 


on 


by power, through 
the 


bed, and it may be clamped to the o 


acting 


on six-inch steel screw in the main 


itside 


f its bed by shoes. In front of the bor 
ing bench in the pictur s seen a frame 
work carrving its mechanism wh 
moves along the bed when the bench is 
moved. For supporting the boring bar 
there is ipped and bushed fixed rest at 
the front end of the vench it its rear 
end it is held and fed alo ge by a slide 
and there are two intermediate supports 








20. LATHE NO. 5, FINISHING INCH 
which travel at proportional ites of 
speed At the rear slide there ts 3 
inch, 30-tooth gear wheel, which is driven 
through a friction clutch from the “quick 
shaft” in the main bed The feed of the 
boring bar is obtained by a five-inch feed 
screw in the boring bench, which its driven 
either fast or slow by a train of gears 


cutting 
carriage, 
teeds of the latter, and 


f feeds for boring and screw 


Phe 


range ¢ 


is wider than that given to the 


since the b bar has all the 


ring 
moreover each one 
f them can be divided by ten by means of 


in extra back gear 
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THE OTHE! HES IN THE NORTH 
GUN SHOP 
Taking the lathes in Fig. 10 in the order 
in which they appear, starting 1n the tore 


ground, tl 


ire of Bement, Miles 
& ( ! I 


ulid I rst s =n I ( 


has an 88-inch face plate and is capable ot 
turning a_ 16-11% gun 50 teet long, « 
boring a 13-inch gun 45 feet ng This 
machine has carriage trave t 50 teet 

travel of the boring bar of so feet, and 
will take 55 Te between the cent he 
work shown in the lathe 1s a 12-inch 45 
caliber gun, the diameter of barrel being 
UN 
1S 1K ‘ net it the muzzle 
0 inches, and the length of the gun 46 
leet IT inci 

I hie ext the shop-numbet 3, is the 
same mm si is the preceding one It is 
shown chambering a_ to-inch gun, the 
diameter at the bree f which 1s 42 
inches, the diameter at the muzzle 17 


feet 5 inches 


inches, and 


The third lathe in the picture, shop 
] 


number 4, also has an 88-inch face plate 


carriage and bar travels of 30 feet, and ts 
capable of turning a 12-inch gun 37 feet 
ng or boring 10-inch gun 32 feet long 
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In the picture it is shown boring the jacket 
for a 12-inch gun 

The fourth machine, shop-number 5, is 
similar to No. 4. It is engaged in cham- 
bering a 7-inch gun, a nearer view of 
which is shown in Fig. 20. 

The fifth lathe in the picture, shop-num- 
ber 6, was made by William Sellers & Co., 
has an 88-inch face plate and can be used 
for turning guns of 13-inch bore, and 
smaller, up to 51 feet in length. In the 
picture it is turning up a 7-inch 45-caliber 
gun. 

The next two lathes, shop-numbers 7 
and 8, are Sellers lathes, like the one just 
mentioned, ard the guns in them, which 
are having their shrinking surfaces turned 
up, are 12-inch 45-caliber guns. 

We have now come to the lower end of 
the north gun shop, at which point is lo- 
cated the shrinking-pit. Fig. 18 is a view 
looking northward and shows the four 

Jement, Miles & Co. lathes, Nos. 2 to 5, 
inclusive. 

Fig. 19 is another general view which 
gives a very good idea of the north gun 
shop. In this picture the r1o-ton crane 
can be seen on the upper runways near the 
far end of the shop. This view was taken 
from the neighborhood of the shrinking-pit 
and is looking northward. The first three 
lathes in the foreground are the Sellers 
lathes for 13-inch guns. Next beyond 
these appear the four Bement-Miles lathes, 
and beyond them in the extreme end of 
the shop is the big Sellers lathe for 16-inch 
guns. 

Fig. 20 is a near view of lathe No. 5 at 
work on a 7-inch 45-caliber gun having a 
breech diameter of 29 inches, muzzle diam- 
eter of 11% inches, length of 26 feet 3 
inches, and diameter of screw box 8% 
inches. One tool is in action taking a cut 
of % inch with a feed of 0.12 inch. The 
lathe next beyond this is No. 4. 

Each of the gun lathes is driven by its 
own electric motor, and in some cases an 
auxiliary motor is also provided for some 
of the independent motions about the 
lathe, such as traversing the carriage in 
making adjustments before starting to 
work on a cut. 

In Fig. 19 will be noticed on each side 
of the shop an elevated gallery. These 
galleries, which at the upper end of the 
shop are on a level with Dahlgren avenue, 
are used for doing work on the gun-sights 
and some similar small work. The ma- 
chinery in the gallery is driven by two 
25-horse-power motors, one on each side. 

In the next article the building up of a 
gun will be followed through step by step, 
commencing with the receipt of the forg- 
ings at the gun factory. 

At the mines of the Compania Minera 
Borda Antiguay Anexas, near Tlalpuja 
hua, Mexico, a 150-horse-power Westing 
house a.c. hoist motor is being applied to 
a standard Lidgerwood steam hoist; cen- 
trifugal pumps and blowers will be driven 


by a.c. motors 
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A Casting Requiring 30,000 Pounds of Iron to Pour It—How the Pit wa 
Rigged Up—Careful Provisions for Venting 





BY R. H. 


The casting to be made is 10 feet 8 
inches high by 6 feet wide, and the pattern 
is shown in Figs. 1, 2 and 3. A, Fig. 2, is 
the line on which the pattern is split to 


allow the lower half to be molded by 
A 
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rD D 
yo 
E 
E[ | 
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: He 
Cc- A 
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PALMER 


bracket at F, and prints for name-plate 
cores at E. 

Fig. 3 shows the front of the pattern; 
the view of the casting would be the same 


minus the prints B,C,D, and £. In this 
CB RE 
Cc 
Cc 
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FIG. 2 Side Elevation 


THE 


bedding in the floor, and the upper half 
to be molded in the cope. B, Fig. 2, is the 
print of the main core, D prints of bolt 
cores, and bosses; the parts of the pattern 
to be drawn inward after the main part 
of the pattern are shown at CC, loose 


Elevation 


FIG. 3 Front 


PATTERN 


view are best shown the crosshead guides 
G. which are seen dotted in at G,F, 
Fig. 2. 

Fig. 1 shows the end view of pattern 
or plan, with bolt-hole cores, Fig. 2, D. 


In this view are seen the different loose 
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parts pinned on as A and C, held on to 
pattern by pins B, while L and M are the 
flanges lettered as in Fig. 4, and K are 
the brackets. 
THE ARRANGEMENT OF THE PIT 

Castings of many shapes are molded in 
this pit and the arrangement of binders is 
such as will accommodate a great variety 
of work. These are easily seen at A, Fig. 
5, covered with the heavy plates B, also 
lieavy posts of timber extending from the 
binders up to the joint on which the cope 
(weighing seven tons without any sand 
in it) is to rest, and when the cope is 
bolted down, serving to keep the heavy 
cope from being drawn down too far 
and crushing the mold. The heavy eye- 
bolts C are shown and the manner of se 
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in Fig. 4, and the other end held up by 
wedges H, thus keeping the pattern level. 
Facing sand is used next the pattern, and 
sand is rammed solidly under the pattern 
and up to line J, Fig. 4. As fast as pos- 
sible the wedges H, holding up the pat- 
tern, are removed, and sand rammed in 
their places 

Stakes J, Fig. 4, are then driven, and the 
pattern removed. These stakes are 
needed to guide the pattern back to its 
place after having been taken out 

A channel-way is cut at N, Fig. 4, and 
a good venting is given at the pattern down 
around the flange, and then the channel- 
way filled with cinders rammed in, and 
covered with paper. Pieces of board are 
held against the sides of this core, at Z, 











137 
is rammed around them the pins are drawn 
out. When the sand is rammed up at the 
back of the pattern as high as the top of 
stake J X, now shown as in the sand, a 
cinder bed is put in to carry off the gases 
from that part of the mold better seen at 
X, Fig. 5. 

The channel-way containing cinders N, 
Fig. 4, the vent to 
beyond the outside of cope when closed 
on, and the pipe put in to bring the vent 


is extended to carry 


to the surface, Fig. 5 

The pattern is faced, and the sand is 
rammed firmly around it as high as lines 
P, Fig. 4, on the outside along the center; 
but the two ends are rammed up to near 
At this point the mold is given 
a good venting, and the vents covered 


with cinders, and led out to beyond the 


the joint 




















curing at the bottom. They are riveted and rods of iron are driven into it as 
: cope, and sand rammed up to the 
“xP joint; pins being removed from the 
oN bd ; loose pieces as they are met, and the sand 
Sa E rammed in, and under the main print E, 
“ ea eis = lig. 5, a plate is rammed in to help hold 
“Serie Be up the core and strengthen the mold 
ite In ramming up around the jaws /, Fig. 
5, some cinder beds J and O are put in, 
and the vent brought from them to con- 
“7 nect with the other vents. At T, Fig. 4, 
A a piece of board is tacked on to the two 
FIG. 4. LONGITUDINAL SECTION SHOWING PATTERN WEDGED IN PI jaws to keep them apart the right distance, 
over after passing through the binders, - lhoy 
washers, and nuts so that they will not A + j gi . A 
turn; the eyes into which the other : Iv ' Iv. © ' 
bolts are to hook are at the joint; we will 1h | : IM h i —] 
refer to them later. 1 co oT b T a 
The pit is dug to the depth of line 4, 4 AC 3 | ) Xs 
Fig. 4, or a little deeper, and sand rammed | y rs) Ip 3 rp < J ——al0 | (Oa 
in to line B, and on this line a bed of RI TR (b © © o | he, ae - F| 
cinders C is rammed solidly down and — Garr = x 
gas pipe D arranged, and the sand is hc U . me pi} E x 
rammed solidly over them, the cinders x H » 
being first cov red with paper to keep the - 2 STH ian ' . 
£ ere V paper eet 2X D 
sand from getting in among them, and ¢ N Gc x /F 
thus partly closing up the cinder bed ! K.! wets 
The sand is rammed up to within about ica w . 
one inch of the line E, and is then given a J I 
good venting down through the sand and ro S 
paper into the cinders; then the bed &, °=- : 2 
on which the pattern is to rest, is made i ; “ j 
There are many different ways of making FIG € ELEVATION OF COMPLET! 
such a bed as E; some molders making it 
up by the use of straight-edges, using one shown at O, to support the green-sand and when the sand is rammed up to it, 


to pound the sand down, but in this case 
the bed was made up by hand, as it is 
termed, and needle-wired down to the 
larger vents. Thus the travel 
through the smaller vents to the larger, 
to the cinder bed, and up the pipe to the 
outside of mold. 

The heavier the mass of iron to rest on 
the bed the longer the iron will remain in 
a fluid state; thus it will be seen that if 
the gases do not escape fast enough by 
the means provided they will find their 
way into the mold, and cause a boiling 
and working of the metal in the mold, pro- 
ducing scabbing and dirt 


gases 


MOLDING THE NOWEI 


the 
} 


The pattern is now placed in pit 


wn 


with one end resting on the bed F, sh 


core formed between the two flanges. 
The pattern now has the loose brackets 

Facing sand 
and black 


sand is 


K removed and is replaced. 
is placed next the pattern, 
sand to back it up, and the 
rammed in between the two flanges. The 
pattern is then removed, and the face of 
the green-sand core is carefully felt over, 
heads of 


face of 


fmished, and nailed over; the 
nails being left even with the 
mold, and when venting care being taken 
that the vents extend down through the 
paper into the cinders 
part of the mold it must be carefully felt 
over as later it will be hard to get at it 
The pattern is now put back for the last 
time, and stakes J are drawn out. The 
brackets K and as the sand 


In finishing this 


are ré placed, 


it is removed. 

When ramming around the jaws the 
sand must be firmly rammed; remember 
the amount of head there is, and the con- 
sequent strain on all parts of the mold, as 
the jaws extend down in the floor about 
44 inches, and the hight from the joint to 
flow-off is 30 inches. When ramming up 
the walls of the mold some rods as G, 
Fig. 5, are rammed in with the sand, 
pointing toward the casting, thus strength- 
ening the mold. 

The inside of the pattern 
up, and near the top the sides are given a 
covered with 


is rammed 


good venting, and vents 
cinders,-and channel-ways led to the cen- 
ter of the jomt, the cinders covered with 


paper, and the sand rammed firmly 








around the pattern, and down on the cin- 
ders. 

At the proper time and place the pour- 
ing gate cores are placed; they may be 
seen dotted in Fig. 6, with upright gate- 
sticks H, and in the center at B is seen 
where the gas is to escape from the center 
through the cope when arangements are 
completed 

A joint is P, Fig. 4, and K 
and .V/, Fig. 5, also a joint at the side of 
jaws at P, Fig. 1; this joint is made al- 
most straight up and down on each side 
of the Any knows 
hard it is to get a good lift on an almost 


made at 


jaws. molder how 
straight joint of this kind, so the face of 
the parting is covered with oiled paper 
the pushing 
through the paper, paper being found an 
excellent parting medium. 

The iron box which is to lift the sand 


held on to joint by nails 


from over the loose pieces is rapped down 
to a bearing on joint P, and taken up to 
see that it has done so. 

Referring again to Fig. 6, DD 
two of these iron boxes covering the loose 


show 
pieces E; the sand is rammed in around 
the one to the left to the hight of VM, Fig. 
5, then the joint is made for the one to the 
right, and sand is rammed around both, 
and the cinder bed put in at Q, parting is 
made at S 7, and they are rammed around 
outside up to the joint, or parting of mold. 

The inside of the boxes is rammed up 
When near the 
joint they are well vented, and pockets of 


as we would ram a flask. 


cinders are placed as shown by U, Fig. 5, 
covering these vents, and are brought to 
the the back of the 
will be seen that the box to the right has 


holes in boxes. It 
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MAKING THE JOINT—THE. COPE 

The joint is then made; and when it is 
made in the center the cope half of pat- 
tern is placed on the lower half, and the 
sand is tucked up under the guides J, Fig. 
1, and IV’, Fig. 5, changing the shape of 
parting some as the guides are above the 
center and joint of pattern. 

The up, 
gently over the pattern, being guided to 
its proper place, staked, as R, Fig. 5, re- 
moved, and the joint covered with facing 


cope is hoisted and lowered 


sand for setting the gaggers, and replaced. 





SECTION OF PIT 


FIG. 7 TRANSVERSE 


Often one will have a cope where there 
are more chucks needed, and at times it 
is hard work to secure them by wedging, 
or find any way to secure them. In this 
case we found it to be so; chucks were 
therefore cast having a lip on the 
the top so that they would hang on the 


side at 
side of a bar, or hang between bars on 
two extensions beyond the sides, and the 
same as 


rammed around them any 


they do the work very ac 


sand 
bar in the cope; 
ceptably. 


+ 


Pouring gates and risers are set, also 


gate-sticks, where vent is to escape, and 


« 


flow-offs.» Gaggers are set, and the cope 


is rammed up, vented, and hoisted off, 

















FIG. 0 


an overhang to it that covers the parting 
ST, and this overhang is carried by rods 
overhanging from this box pushed into 
holes. in the base. 





PLAN OF PIT 


rolled over, joint made, pattern drawn, 
and finished. 

Name-plate core is hung in the cope at 
R, Fig 5, with wires A C fastened by a 
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rod pushed through the wiring and 
wedged up (see top of A C), then nailed 
around the core, leaving the nails, with 
heads flush with face of casting, and 
given a good coat of blacking (“silver 
lead”), then rolled over. The joint of 
the pattern in the floor is brushed off, and 
screws holding the main part of the pat- 
tern on to the jaws, as in Fig. 4, IV to Y, 
and W to NX, are taken out, and the pat- 
tern is drawn, and then each jaw separ- 
ately. 
DRAWING HEAVY PATTERNS 
In heavy patterns of this kind, if there 
is only one to be made, do not try to draw 
Have straps of heavy iron 


with screws, 
put on with a toe turned under the pat- 
tern, and the hole for the hook in the 


other end so you can pull pattern out, then 
stop off the places in the mold where the 
straps left their impression. 

Some of the sand at the back of the 
box, left-hand side of Fig. 5, is taken out 
hoisted 
hoisted 


part way down, and this box is 
out, then the one to the right is 
out, both sides, of course, being treated 
alike 

These boxes are hitched into, in 
holes through which vent is to lead out 
in the back, and holes provided in the 
sides, seen in Fig. 7, being reached by re- 
some of the sand, They are then 
laid on their backs and finished as other 
parts of the mold, and the face nailed. 

As the parts of the pattern at the jaws 
are so deep there must be some way pro- 
vided to reach the bottom of these jaws, 
and set the cores, also to draw the pieces, 
1 A, Fig 3, on the inside of the pattern, 
ind finish, nail and black with any degree 


the 


moving 


of certainty 


SETTING CORES 

The mold being finished, the core which 
was covered by the right-hand box, Fig 
5, is pushed into the print on the oppo 
site side of jaw, and dropped into the print 
W; the box covering it is then replaced, 
then the core covered by the right-hand box 
is served the same way, and the left-hand 
the back of 
the boxes is rammed in again, but chan 
nel-ways filled with cinders are extended 
out beyond the joint of flask for the vent 


box is replaced, and sand at 


to escape from these boxes, seen at B, 
Fig. 8 
The core 2 XY, Fig. 5, is also set, nailed 


around, and held in its place by spikes in 
addition to its print. 

While finishing the mold the name-plate 
core is bedded in at Z, and nailed around, 
and spiked down. 

Cores T, Fig. 5, are pushed into prints 
at T, the other end dropped into prints 
Y, and stopped over. The main core, E, 
Fig. 5, is set, and sand rammed in at the 
back of it. 

Flour is run over the cores, where the 
cope is to bear gn them, and parting sand 
is strewn on the joint. Chaplet 1 X, Fig. 
5, is put in the cope, and the cope is tried 
on, the flour and sand showing how the 
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cope bears on the joint and cores; flour 
is also dropped down the pouring-gate 
‘holes. The cope is then hoisted off. 
From where the flour fell through the 
pouring-gate the down gate in 
the floor, a channel-way cut at F, 
Fig. 6, allowing the iron to flow down 
from the 


holes to 
1S 


as 


through the cope runner 
through this channel-way to the down 
gate in the drag or floor, and enter the 


gate through the gate cores, passing into 
mold. 

The bearing on cores and 
found to 
and on some parts, as 


joint being 


be correct, the joint is pasted, 
next the flanges, a 
soft clay worm, or roll of clay, is placed 
so it will squeeze when the cope bears on 
it and insure 
damage. The large core E, Fig 
clay worm laid on the small end, and the 


a good bearing, yet do no 


5, has a 
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of the chaplets is simply slipping a wedge 
over each, 

The bar at the end of cope, at the end 
of the large core, up 
the was left 
and rammed after the cope is closed on 
for good, and provision is made for the 
from this core, and that the 


was not rammed 


rammed, but is 


when cope 


escape OI gas 


iron shall not get into the vent. 


The different escapes for the gases are 
now uncovered, and plugs taken from 
pipes; when the pipes are put in, they 


are always plugged so that nothing will 
accidentally get into them. 
The 


shown in Fig. 5, 


weighted, as 


runner boxes 
that they will be held 


are 
sO 
down, and the whole method of securing 
the mold together gone carefully over to 
be sure everything is secure 


When molding, the gate cores were set 




































































larger is pasted on end. Chaplets are to have the iron enter the mold at as low 
passed up through the cope to hold this a point as it could without being too low; 
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FIG. 8. PLAN OF COMPLETED MOLD 
core down. Gate-sticks are placed in the as soon as the iron reaches a_ certain 
gates, and pipe J J, Fig. 5, is placed in the point it will be iron entering iron, cush- 


gate hole in cope. 
CLOSING THE MOLD 
The cope is now closed on. Pieces of 
iron or hard wood are laid on the top of 
cope, seen at C, Fig. 8, and across these 
the binders are laid as at D. Bolts 3, Fig 
5, are hooked into those in the floor C, 
Fig. 5, and placed in slots in the binders; 
washers are put on the bolts covering the 
ends of binders, and the nuts are tight 
ened down solid 
Runner boxes are placed on the cope, 
and runners built with cores placed in the 
bottom of basins, as seen at G G, Fig. 8, 
to keep the iron from cutting the bottom 
of basin as it drops into it. Gates down 
which iron is to flow are seen at A A. 
Risers and flow-offs are built, and cov- 
ered. The chaplets which hold down the 


main core come up under ledges cast on 
the sides of proper bars so the fastening 


1ioning, aS we term it 


The nailing of the face of the mold 
and leaving the nail heads flush with the 
outside is done to secure the face from 


cutting, where there is such a heavy body 
of 
words, such a compact body 


iron in so small a space, or, in other 


The covering of the risers is so that the 


face of the mold will not be drawn down, 


as it takes some time for the mold to fill. 
POURING 
When the mold was poured care was 


taken that the vents were all fired as fast 
as they would ignite. After pouring, the 
hot the kept 


enough to require 14 hand ladles of iron 


iron in mold alive long 


to be fed into it as it was pumped. 
When the 
floor at the large end or back of large part 


ramming up pattern in the 


of core E, Fig. 5, there is a plate of iron 
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rammed up in the sand to help hold the 
pushing strain; see D, Fig. 5 

I have called attention to the venting a 
number of times in this article, When a 
mold is so the gas 
capes easily one can see it poured, and 
feel that little 
danger of its scabbing; but when the gas 


constructed that es- 


reasonably sure there is 
escapes slowly, and little escapes, trouble 
may be expected pretty surely 

The cope was left on until the next day, 
and when the casting was taken out, was 
found satisfactory 


Sammy's Shop—Help Wanted— 
Difficulty in Getting a Good 
Boy 





In the old days, when he was working 


for someone else, it had often seemed to 
Sarmmy that the work would go much bet 


he had 


nt 


little more en 


feel 


received a 
and had 


was a necessary part of the works 


ter 11 
been made to 


rHE HAPPY PROPRIETOR 


Having now acquired a shop, he was 
He thought 
exultation 


His 


with time he might be 


owner it with a feeling of 
as he pleased 
future was own hands, and 
able to build up a 
of those 


om always 


business rival some 


he had known so long fr 
in the AMERI 


that 


seeing their advertisements 


CAN Macuinist. Yes, he walked on air 
Don't smile We all see things strangely 
before that expert optician, Experience, 


gets us fitted with proper mental glasses 


\s he started in to straighten things uy 
so as to be able to get down to steady 
he thought future and 
resolutions for his own guid 


running, over his 


made more 
ance than he had ever done on any New 


Year's 


day 


GOOD RESOLUTIONS 


A FEW 
\mong other things he determined that 
every job that left his shop should be first 


class, that the price should be right, that 
everybody should be treated with courtesy, 


that he would pay for everything prompt 


ly, that the treatment accorded to every 
one who might work for him should be 
such that they would never voluntarily 


leave, that all promises made as to when a 
job would be done should be kept, that a 


customer could be sure of having all his 


instructions as to material used carried 
out, and a whole lot more that were to 
help make that dingy little shop a much 
to be desired oasis in the mechanical d 
S¢ _ 

WORK COMES IN AND A BOY IS WANTED 

Mr. Davis (by the way, that was the 
name of the man who sold the shop to 
Sammy and so started him on the road to 
fame, ‘distinction and wealth) promptly 
sent in a lot of work, and induced some 
others to come in and meet Sammy \ 


number of them promised to give him a 
trial 
Even when treading on air and working 








for one’s self it is not possible for a man 
stretch his capacity as to cover 
everything, and Sammy soon decided that 
he needed a boy to look after the boiler 
and keep the shop in order. Boys were 
plenty and he soon had one engaged at $3 
a week. He was about 16 years old ana 
nearly as large as the youthful proprietor, 
and hadn’t a doubt as to his ability to do 
everything that was mentioned as being in 


his line. 
SOME SIMPLE INSTRUCTIONS 

“You must he here in time to get up 
steam and have the engine going by seven 
clock.” The boy nodded assent. “And 
keep the shop so nice that you would not 
be ashamed to have the President of the 
United States come in.” Again the boy 
nodded. “The way to get more money is 
to attend to business, and make yourself 
worth it.” This last remark seemed to 
strike a responsive chord for the boy re 
plied, “I want to git all I can git.” 

Sammy wanted that boy to be happy 
with him but he also wanted him to be 
of use. He disliked anything that looked 
like nagging, but found that he had to do 
a lot of telling to have things done. 

AN “ORDINARY” BOY 

The boy was just an ordinary boy. He 
was not particularly good, but neither was 
he particularly bad; but he would forget 
to look after the fire, until the steam 
pressure fell so low that the engine would 
begin to slow down; he would forget and 
flood the boiler with water; he would for- 
get to clean the flues, until they were so 
clogged that they had to be cleaned in the 
middle of the day; he would go on an er- 
rand and almost forget to come back; he 
would find new places to put things, for 
getting where he had been told to put 
them and forgetting where he had put 
them; he would get saucy to a customer 
who happened to speak sharply to him 


OTHER THINGS HE WOULD DO 

And he would get so interested in 
watching a rat dodging around that he 
would forget time and work; he would 
have to be told each day to do the things 
that he was supposed to do without tell- 
ing, and he would take a lively interest in 
trivial things that were of no importance 
to the shop, very unlike the faint sparks 
of interest that Sammy was able to make 
him show about the work in the shop, un 
til Sammy’s patience was strained away 
beyond the elastic limit. He began to 
think that it cost more to have a boy do 
anything except to fire the boiler and 
sweep the shop than it did for him to do 
it himself; and evidently the boy began to 
think that he had got onto the wrong road 
in seeking his fortune, for he quit and 
went to carrying water for a gang of men 
who were grading for a railroad. 


A SERIOUS PROBLEM 


For a time there was a variety of boys, 
good, bad and indifferent—mostly the lat- 
ter, from Sammy’s point of view—until 
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the boy question got to be a sort of night 
mare, 

One day when he was so busy that he did 
not know which way to turn first, and when 
some of his resolutions were strained if 
not entirely broken, he had just eliminated 
a particularly aggravating specimen, when 
another one came in. As soon as he got 
inside he took off his coat, and throwing 
it on the berich came straight for Sammy 
“T am all ready for business,” said he. 
“What-all do you want me to do?” 

This was not just the boy that Sammy 
would have picked out of a crowd, but still 
he had an air as though he had taken 
posession. 

“How do you know that I want you at 
all?” he asked. 

A SHREWD YOUNGSTER 

“I've had my eye on this shop for some 
time. I came in one day to see when you 
would want me, you mind, and you said 
that you wasn’t ready to take a boy like 
me on yet; and then I was in one day 
when you were out, and this last boy told 
me that there wasn’t any chance as long 
as he was here, but that he didn’t think he 
would stay very long and I could have the 
place as soon as he got through with it. 
I have been keeping my eye on it since 
that and was outside when he came out. 
He told me he didn’t intend to help: you 
out any more, so I will. You don’t need 
to pay me anything for today, as it will 
take some of your time showing me what 
to do and I| will have to learn things too.” 


THE PROPRIETOR SURPRISED 


This last was too much for Sammy. 
He meekly led the way to the boiler, and, 
after making sure that the workings of it 
were understood, and finding out that his 
new possession answered to the name of 
Albert, he returned to his work with a 
confused idea of not knowing “where he 
was at.” 

Looking around some tinse afterward he 
saw Albert busily at work cleaning off the 
bench. On going down to the boiler, he 
was surprised to find the coal all scraped 
back into one corner and the floor brushed 
up. He had never had a boy do that be- 
fore without being told, and then it had 
been once telling once done, and even then 
seldom well done. 


ANOTHER ASSISTANT 


The next morning he got around early 
and he had another surprise. Albert was 
cleaning the flues and an elderly man was 
watching him. “This is my father,” said 
he, with a nod of the head. “He has 
worked around boilers and engines all his 
life and knows all about them.” 

“He told me the other boy had not left 
things in very good shape, so I thought I 
would just drop around and see that he 
got started right. He knows a good many 
things about a boiler himself, but he never 
had charge of one before. I don’t work 
very far off.” Sammy had begun to won- 
der if the father had attached himself to 


January 31, 1907. 


the place, too; but the father walked away 
as he finished speaking. 
THE NEW BOY’S PECULIARITIES 


Albert was a puzzle to Sammy. He 
seemed to take naturally to the shop work, 
and it was not long before he was thread- 
ing bolts, and drilling, and even doing 
plain jobs of planer and lathe work, and 
still he did not seem to be nearly as in- 
telligent naturally as some of the other 
boys. It was hard to tell him in words, 
but a little showing was all that was 
needed. He was slow-moving to look at, 
but he really seemed to like to work, and 
his moves counted. 

To get out the work it was often neces- 
sary to run the shop in the evenings, and 
sometimes Albert’s father would drop in. 
While he was not an educated man, Sammy 
found that he was well informed about 
machinery and repairs on it. He invited 
Sammy to come over to his place some 
evening when the shop was not running. 


SAMMY MAKES AN EVENING CALL 


One evening Sammy went and was 
taken to the little shop where the man 
spent most of his spare time, and where 
Albert had played with the tools as play- 
things. The foot lathe told how he had 
so readily known how to set a tool to have 
it cut. He had been free to play here, but 
the father had insisted on things being 
kept orderly. Every tool had its place 
and must be found there when not in use. 
The interest and talk of the father was in 
and about the machinery in his charge, 
and Albert’s mind had fed on it, and the 
importance of its being kept in proper 
order admitted of no contradiction. He 
had even lent a hand when something had 
to be taken apart and adjusted or re- 
paired on his father’s job, so that while it 
was play to him it was playing with real 
things that did real work. 

THE UNEDUCATED MECHANIC 

Sammy began to understand how it was 
that a boy who wrote a miserable hand and 
was thick-headed with figures could work 
all around other boys who were fairly 
well educated. His grandfather and his 
father had worked with machinery and 
loved it. He had found in it something 
tangible; something that he could handle 
and see and follow the workings of. Some 
of the other things of education were only 
seen in the head, and he lacked imagina- 
tion and saw them faintly, if at all. Doing 
a sum meant nothing to him; but patching 
a piece of machinery so that it might again 
take its place and do useful work, meant 
doing something that was of the utmost 
importance. 

Albert did not seem to have any ambi- 
tion outside of his work. He was not a 
reader or a student of books. He was in- 
genious and persistent in anything in which 
he was interested, but that thing had to be 
something that he could see and handle. 


EXPERIENCE WITH APPRENTICES 
It may be as well to say that Sammy is 
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not the only one who has been disap- 
pointed in the results obtained from inte!- 
ligent boys of good education in the shops 

A friend once told me that he had de- 
cided that he would not take into his shop 
to learn the trade of machinist any boy 
who had not the equivalent of a high- 
school education. The boys he needed 
were to supply his need for good opera- 
tives. He was not training expert sales- 
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men or mechanical engineers. A few 


years after that he told me that he had 
concluded that neither education nor seem- 
ing general intelligence told much about 
a man’s ability to get good work, and lots 
of it, out of a machine. 

Sammy partly learned that from his ex- 
perience with the various boys, and later 
experience with men has only burned it in. 

W. OsBorne. 





THE SAW-TOOTH ROOF IN 
FACTORY-ROOF CONSTRUCTION—II 





Continuing the abstract ot the discus- 
sion of the A. S, M. E. papers by Messrs. 
Hinds and Richmond, S. H. Green said: 

Mr. Hinds has not brought out in suffi- 
cient relief to be of use to one first at- 
tacking the problem, the troubles pertain- 
ing to saw-tooth skylights. I shall at- 
tempt to show in the following what these 
troubles are, to point out some of the 
faults of-Mr. Hinds’ design, and to de- 
scribe what I consider the best methods 
and details of design to meet thes+ 
troubles. 


A Gra 


both requirements exist together, there 
the saw-tooth is the only solution of the 
problem. But if these requirements do 
not exist then I think the skylight of the 
ordinary form is preferable. 

TROUBLES DUE TO WINTER WEATHER 

Practically all the troubles of the saw 
tooth skyligh are caused by the severe 
winter-weather conditions of our north- 
ern climate, and can be classed under two 
heads: leaks caused by severe outside con- 
ditions, and inside condensation caused by 


low outside temperatures. Rain, of course, 
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In all my remarks I refer only to the 
saw-tooth roof as used in the textile in- 
dustries, as the requirements in this field 
are far more exacting than in any other. 

The excellent lighting qualities of the 
saw-tooth skylight are well known to 
those who have had experience with it, 
but the person who has never been in a 
building properly lighted by this method 
has a surprise in store, as north light has 
a very penetrating power, and under it im- 
perfections of surface or texture are read- 
ily discerned. 

The advantages of the saw-tooth form 
of skylight lighting over the ordinary sky- 
lignt depend entirely upon the require- 
ments of each case. If it is desired to ob- 


tain north light or to exclude the direct 
rays of the sun, or if, as usually happens, 


FIG. 10. WEST ELEVATION LOCOMOTIVE SHOPS 


will find any ordinary hole or crevice 
Snow and ice cause water to back up and 
find imperfections that otherwise would 
not cause trouble. Snow and ice will 
freeze on to the roof and cause the roofing 
material to pull and sag. Frost will get 
under nail heads and pull the nails out. 

Recently, in connection with my work 
for a prominent woolen company in Mas- 
sachusetts, I was called upon to design a 
weave-shed for This concern 
already had in operation a large shed, 
which I am informed was the first saw 
tooth weave-shed built in this country. It 
was of the English type and possessed all 
its faults, except as they had been partly 
cured by the mill management. 

The first move I made was to see what 
and architects had 


900 looms 


other mill engineers 
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done. During severe winter weather | 
investigated some of the more _ recent 
sheds belonging to the most prominent 


textile concerns in the North, and I must 
I found that very little progress had 
been made to get at the real cause of the 
many difficulties and annoyances from the 
saw-tooth construction, Evidently archi 
tects had not had practical experience in 
the maintenance of their designs, and had 
not their failures. 1 
however, connected with a superintendent 
who had carefully noted the 
troubles made strenuous efforts 
them, and it was largely du 
to his suggestions that I was enabled to 
roof that I believe practically 
meets all the difficulties 

I will take up Mr. Hinds’ paper in para 
graphs that the 
principle of the saw-tooth skylight is to 
light. On the contrary, the best 
» obtained by the use of factory 
which diffuses the light, giv 

the room equal strength 
of 
glass area and 


Say 


benefited by was, 

for 
and had 
to overcome 


years 


design a 


It is not correct to say 


focus the 
results are 
ribbed glass, 

ing all parts of 
The 
function 


amount obtained is, 

of the 

the floor space of the room to be lighted 
The previously referred to, 


built as early as 1880 what Mr. Hinds calls 


of light. 
course, a 


concern 
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ed type, which consists, as 


of a flat gutter instead of 


the Americaniz 
I understand it, 
a rounding one 

To explain more fully the troubles of 
the metal gutter, the test of the English 
type of gutter, and in fact of any other de- 
sign, is winter Changing tem 
peratures cause the metal to expand anil 
until it breaks and then leaks 
condition with snow is when it 


weather 


contract 
The worst 
then fr and then melts again 


melts, ezes, 


under the ice, thus causing the water to 
back up hill, as it were. 
discover any aperture at cap flashing on 
the glass side, or between the metal gutter 


and roofing material, on the other side. 


This water will 


THE SHARP GUTTER 
In our northern climate the sharp gutter 








14 
was found impossible at once by all the 
first users of it, and the change to a flat 


gutter roofed with the regular roofing ma- 
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North. I 
from 


found highly satisfactory in the 


have never experienced trouble 


the direct rz of 


any 


VS sunlight, especially ‘f 
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CONDENSATION 
These paragraphs refer to the greatest 
weaknesses of the design described by Mr. 
































































































































erial was made simultaneously by several factory-ribbed glass is used. In this con Hinds. He passes lightly over the prob- 
‘ompanies nection, the angle at the ridge of the roof lem of condensation. In textile work a 
The ympany mentioned, as early as should be 90 degrees or more, in order high degree of humidity is maintained, 
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1880, built an addit using the wide flat that the light may not be thrown against’ with the result that in cold weather con- 
gutter. The old roofs that they first had the inside of the roof. I would not hesi densation on the glass is very great. This 
were covered with slate on the flat side tate to make the angle of the glass 55 de is especially objectionable in a weave-shed, 
Chis they removed and replaced at various grees, and that of the ridge 95 degrees for the reason that even a drop of water 
times with many kinds of prepared root The elimination of all cross beams that on a sized warp will cause exceedingly 
ing material, all of whica failed cast shadows is a necessity in textile work bad work. The objection to Mr. Hinds’ 
Too much pitch to the gutter is not pos and can always be done by using sufficient method of taking care of this condensa 
sible. One-half inch per foot is none too posts, if the requirements will allow. The tion is that the holes he provides for let- 
much, but usually is all that can be rea use of a rod for the lower member of tl ting this water outside will collect an 
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FIG. 12. END ELEVATION LOCOMOTIVE SHOP 
sonably obtained. It is a mistake to try truss, in place of a beam, is a good ide icicle and freeze, with the result that the 
to carry all the water to the end of the although this beam does not interfere with gutter fills and runs over into the room 
skylight or gutter, It is better to put in the light as much as a beam running par These holes also allow a large amount of 
an ample number of down-takes for the allel with the roof. cold air to leak into the room. The proper 


roof water, at intervals along the length, 
carrying them down inside the building. 
GLASS 
glass | 


THE ANGLE 
A 60-degree 


OF 
angle 


THE 
of 


have 


In the north, double glazing, on account 
of its better heat non-conducting qualities, 
The 
rious objection is the difficulty of repair. 


only se- 


preferable to the single. 





method is to remove this water by means 


of inside gutters.¢ 


of of the 


much advertised forms of metal-bar sky- 


To determine the value one 
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lights for saw-tooth work, I installed a 
with result that the 
lower ends of the bars, on the inside, were 
covered the 
aperture to allow the water of condensa- 


small section, the 


with very heavy frost, and 


tion to escape froze up. Of course, thes+ 
faults barred the design from considera 
tion 
METAL VERSUS WOOD 
The principal advantage of metal con 
the 


disadvantages 


struction over wood is ease of in 
stallation. Its 
Metal is a better conductor of heat, and 
therefore causes Particu 
larly the upper and lower horizontal mem 
bers of the metal skylight, on account of 


in contact with both the 


follow 


condensation. 


coming outside 
and the 
of 


densers 


inside air, are a very great sourc 
} 


annoyance, through becoming con 
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I am inclined to think that their troubles 

will be augmented 
A GOOD CONSTRUCTION 

The in 

proved 


following 
to 


design described the 


has almost faultless date. 


The 


struction 


semi-steel con 
steel I- 


and 


building is of 


The 


anchored 


posts are 


to 


piece 


beams concrete piers, 


extend in from root 
The rest 
bolted to I-beam the 
turn being riveted to the posts 
thick, 


spiked to floor beams, and at the wall ends 


one piers to 


wood floor beams on, and are 


stringers, stringers in 
rhe floor 
thoroughly 


planks are 4_ inches 


angles, which in turn 
This 


firm, 


are bolted to steel 
are bolted to the brick 
the floor 


walls con 


struction makes and 
at the 


high-speed heavy looms 


very 


same time sufficiently elastic for 


roof and the 


Che tying together of the 
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bestos, 1/16 inch thick, is laid, extending 
two feet on the flat roof on one side and 
up to within three inches of the glass on 
the other side 
laid galvanized iron of about No. 24 gage, 


On this asbestos is then 


rhis gal- 
The object 
of it is to make the gutter firm to walk 


extending to the same hights 
vanized iron is nailed down 


upon and especially to cover up any im 
plank, the 
plank shrinks it will cover up the cracks, 
thus felt broken 
when walked upon. The asbestos prevents 


perfections in the as when 


preventing the being 
moisture from the room reaching the gal- 


vanized iron, and dripping 
back into the 
After the 


then ready to receive the regular five-ply 


condensing, 
room. 
so prepared it 


gutter is 1s 


asphalt or pitch roofing. It is well to lay 


an extra ply in the gutter, to increase the 



































































































The horizontal members are long and _ posts is accomplished by light steel chan- Strength. The roofing should be thor 
therefore badly affected by expansion and nels and angles, which form the shafting oughly nailed and mopped, On the glass 
contraction, and it is difficult to make a supports. The usual method for belting side, it should be brought up to within 
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FIG. 13. SECTION OF LOCOMOTIVE SHOP 


satisfactory joint between the lower hor 
zontal member of the skylight and the gut 
ter Mr. Hinds’ 


entirely inadequate, as water, in the event 


construction method is 
of snow filling the gutter, will certainly 
back up through any counter and bottom 
metal flashed joint that can be made 


THE SLAT WALK 

The slat walk must have a bad wearing 
effect on the roofing, and in a way defeat 
its purpose, in that it holds the snow and 
ice and prevents its rapid melting. The 
supports for the walk will hold moisture 
and cause decay, both in the supports and 
in the roofing. The better method is to 
make the roof good enough so that it can 
be walked on, and also so that snow wiil 
not have to be removed except in case of 
a blizzard, in which case a board walk wil! 
not prevent damage from shovels 

The that 
moved in some places and metal sash sub- 
indicates that the 
convinced that their 
be cured by the substitution. 


fact wood sash is being re 


stituted only owners 


have been troubles 


are going to 


looms is from below the floor; in fact, it ts 
absolutely necessary to so belt them for 
[he method causes 
less obstruction of light, but 
possible to use the overhead belting, | 
think its advantages over the under-floor 
the disadvan- 


some classes of go rds 
when it 1s 


belting more than equal 
tages, 

The pitch of the gutter is made by light 
cross pieces on top of the roof timbers. 
The of 4-inch pine, the top of 
which is beveled at a sharp angle, to per- 
mit the water of condensation to readily 
run off the curb, and it is also grooved to 
form a drip edge for the water to drip 
into a small copper gutter, which is con- 


curb is 


nected by means of a lead pipe to the 
regular roof down-take 

GUTTER CONSTRUCTION 
is made as follows: 
the bottom 


The gutter proper 
The 
of the gutter and the curb on one side, 
and between the gutter and the flat roof 
on the other, filled with a fillet of 
wood of curved shape. Then sheet as- 


corners formed between 


are 


two inches of the glass. To protect this 
edge of the roofing, a flashing of galvan- 
ized iron was used, the edge of which 
was bent and sharpened and then driven 
cut in the curbing made by a spe- 
Then 


into a 
cial tool, shaped like a calking tool 
it was nailed, with 1-inch spacing of nails, 
at the top and bottom. Slag, on account 
of its lightness and porosity, and conse 
quent better holding qualities, was used to 
cover the gutter and flat portion of the 
roof. 
thoroughly mopped, up 

The stiles or bars were made of white 


The curbing under the glass was 
to the glass. 


pine, firmly fastened to curb and ridge 


with brass screws. Both curbing and 
stiles were shellacked inside and out be- 
fore they were painted. The painting 


throughout was with pure white lead and 
oil 

The glazing was double, the inside light 
being %-inch factory ribbed and the out- 
side being plain double-thick glass. The 
held slipping 
downward by means of brass screws. Both 


outside glass was from 
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lights were thoroughly puttied with 33 per 
cent. white lead putty. 
DRAINAGE 


Roof down-takes were spaced about 
sixty feet apart to enable the gutters to 
empty themselves quickly. The down- 
takes are 4-inch copper pipes, carried 
down to the basement floor within the 
building posts, the posts for the down 
take pipes being of a “built-up” channel 
section, whereas the regular posts are | 
beams. 

To prevent condensation, the 
roof bowl was covered with plastic mag 
nesia and the down-take pipes were 
wrapped with asbestos. This piping was 
protected from damage by means of a 
galvanized iron shield. 


copper 


VENTILATION AND HEATING 


for wool, 


especially 


A weave room, 
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Roof ventilators have been a source of 
of the con- 
them, 


great annoyance on account 
densation that 
the difficulty of making them tight at the 
roof line. To prevent the former, both 
the stationary parts of the revolving elbow 
double walled, making 1I-inch air 


To care for the latter, the root 


occurs inside and 


were 

spaces. 
joint was made tight with a copper flash- 
ing, the flat portion of which was large 
in area and was placed before the roofing 
was laid. The upper edge of the circular 
portion of the flashing 
over and soldered to the top edge of the 
stationary part of the cowl. To close the 
ventilators, a damper of special design 
seals 


was hammered 


was made, which _hernietically 
them. 
stopper having a soft packing and con- 
trolled by a lever and rope. The con- 


nection between the rope and lever is by 


It is nothing more or less than a 
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should be thoroughly ventilated, first, to 
give healthful conditions, and second, to 
give even humidity throughout the room. 
In this room ventilation was accomplished 
by means of two steel-plate blowers, each 
driven by a motor, the entire equipment 
being located in the basement. Their 
combined capacity was equal to a _ ten- 
minute air change. It was so arranged 
that air could be drawn either from out 
of doors or from the basement, and air 
could be cooled by coming in contact with 
artesian well water. The air is 
charged into the room in fifteen places, at 
a hight of about eight feet above the floor 
line, and is conducted from the room by 
means of innumerable openings near the 
floor line into the basement, by four re- 
volving ventilators in each saw tooth, and 
by the windows. These arrangements per- 
mit all fresh air to be used, or all foul air, 
or any mixture of the two desired. 


dis- 


SIS Se 


SECTION, LOCOMOTIVE SHOP 


means of a spring, so that there is a con- 
stant pressure exerted against the pack- 
ing. This damper has not been entirely 
satisfactory, for the air will work its way 
through the packing, condense in it, and 
drip back. 

Heating is by direct two- 
thirds of the pipes being on the wall near 
the floor, and the balance at the ceiling. 
indirect 


radiation, 


For some unaccountable 
heating has been much used for recent 
weave-shed work, but I have yet to see 
an indirect system that is satisfactory and 
economical did 
not find one mill manager or superintend- 
satisfied 


reason, 


In my investigation I 
ent who was at all with his in- 
direct system 
SUMMARY 

The lighting qualities of the saw-tooth 
roof skylight cannot be improved upon. 
Progress has been extremely slow to im- 
prove the mechanical defects of this sky- 
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light. The main points of the design I 
have submitted are: 

a Careful design and 
prevent leaks. 

b No metallic connection between inside 
and outside air; therefore no uncon- 
trolled condensation 

c Careful provision to remove the wa- 
ter of condensation on the glass. 

d No uncontrolled openings between the 
inside and outside, which let in cold 


construction to 


air 
e Minimum obstruction of light 
f The use of factory-ribbed glass, which 
diffuses the light so that what slight 
obstruction there is becomes un 
noticeable 
Referring to Professor Sweet's discus 
sion, I doubt not that the design used at 
the Straight Line shops is satisfactory for 
a machine shop, but I am very sure that 
it would not answer for textile work on 
account of the condensation on the cast- 
I should like to know just 
the exact detail that was used by Pro- 


iron gutters. 


fessor Sweet to prevent leaks in the joints 
between this gutter and flashing on one 
side, and the roof on the other side 


THE ANGLE OF THE GLASS 

The consideration of the angle of glass, 
as related to the direct rays of the sun, is 
not nearly as important as Mr. Rich- 
lead to think. 


Great care to secure the correct theoreti- 


mond’s paper would one 
cal angle would be spoiled, in most cases, 
by the simple fact that absolute north ex- 
posure is seldom obtained, and as I have 
mentioned in the discussion of Mr. Hinds’ 
paper, the slight amount and duration of 
direct sunlight obtained by an approxi- 
mate north exposure and by about a 60 
degree angle of glass, becomes entirely 
unnoticeable when factory-ribbed glass is 
used. 

ventila- 
tion will obviate the necessity of carrying 
a high degree of humidity in textile work, 
and therefore reduces* considerably the ex 
treme condensation 


the necessity of 


Properly proportioned forced 


effects, 
using a 
material on the roof 
matched planking 


particularly 
heat-insulating 
other than 3-inch 


A SUMMARY 

L. H. Kunhardt said: 
stories too low 
under the girders is 
minimum, and 
many conditions. 


OF SUGGESTIONS 

Do not build the 
Twelve to fourteen feet 
in my judgment, a 
more is needed 
While a 
brings the glass and the light down nearer 
the work, and makes less space to heat in 
winter, on the other hand the ventilation 
is distinctly poorer and the heat of sum- 
the 
rays striking directly on the sloping roof 
planks, which are so near the heads of the 
employees 


’ 


under 


low storv 


mer more oppressive, due to sun's 


Design the saw-teeth to face the north 
directly, or nbt more than a few degrees 
to the east of north, as the morning sun 
for a short time is not so objectionable 
as .the afternoon sun. 


It is desirable to 
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direct of sun whenever pos- 


The saw-teeth can be placed to run 


exclude rays 


sible 
diagonally on a building, if it is necessary 

Ventilation by a fan system is to be pre- 
these 


the middle of 


ferred, as otherwise 


wide buildings does not get fresh air, Ex- 


cellent results are obtained in weaving 


by having fans in dry 
the 


and 


rooms | asements io 
take the air 
through 

ati ~cy7] + } } } > 
the heating coils to the floor above 


from basement and 
over 


Metal 


frequent in- 


windows discharge it 


ventilators of ample area at 


tervals along the top of each saw-tooth 


are to be preferred to other methods of 


top ventilation, and these, in connection 
with the fans, will remove sufficient air 
to keep the atmosphere puri I do not 


think 


these wide buildings; 


ventilators alone are sufficient in 


something 1s needed 


to keep the air moving. A combination of 


the fan system with direct heat may, per- 


haps, give best results. Pivoted or swing 


ing sashes are apt to trouble from 


gi\ 
leakage in driving stornrs, and dirt also 
blows in through them when open. In 
foundries and wet rooms very ample ven 
tilation areas and good hight are neces- 
sary 

fault, but can be 


flat 


Leaks are a common 
yvercome by maintaining a graveled 
feet 
flashing high 


space of from one to not over two 
between saw-teeth, and by 
and insisting on good workmanship and 
Continuous 


less chance for leakage than a number of 


materials. saw-teeth have 


short ones, but on the other hand, when 
they run longitudinally on a long building 


they need to be broken up at intervals to 


allow access across the roof, in case of 
fire or for removal of snow in severe 
storms. By bringing saw-teeth to the side 


walls and extending the side walls up, the 


side windows become unnecessary, and 
there are then absolutely no shadows 
Condensation gutters with provision for 
carrying water outside have been ob 


structed by freezing if not properly de 
signed therefor, and are sometimes 
drained to a point inside the building. The 
bottom of the sash should be horizontal 
and not follow the slope of the roof, Gal- 
vanized-iron sash, I think, is to be pre- 
ferred to wood, as it is stiffer. The putty 
does not come out as in wood sash, and 
the sash does not rot as any wood sash 
is inclined to do, especially when not ver- 
tical. All galvanized iron is, however, 
poor at its best, and paint has to be de 
pended upon to prevent rusting out. On 
Wood sash is. 
of course, cheaper in first cost 

Ribbed glass with ribs vertical and on 
The sloping 


this point practice varies 


the inside, is to be preferred. 
glass in saw-teeth probably keeps cleaner 
under the same conditions, both inside and 
outside, than 
nary monitor roof 


Saw-tooth roofs cost more, but not so 


vertical glass in the ordi 


much more that the added expense is not 
fully warranted for all rooms where ex- 
cellent light, well diffused, is to be de 
The cost of artificial 


sired lighting under 
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ordinary monitor roofs or in rooms with 


side windows only is considerably more, 
due to the larger number of hours such 
light is required, and this is a fixed charge 


\s one man expresses it, he has “more 
light at less cost” under his saw-tooth 
roof 

Roofs should be built of plank not less 
than 3 inches in thickness on wide bays 
timbers 8 feet to 10 feet on centers. The 


light purlins or joists on heavy trusses 20 


feet or more on centers ordinarily pre 


sent no advantages over lighter trusses 8 


to 1o feet on centers with plank spiked 


directly to them. The smooth roofs over 


head are in every way the best. Hollow 
in roofs are not necessary and only a very 
few factories have them; their use is 
justified and the roof is, I bel dis 
\ good thick roof is coolet 


in summer and requires much less heat in 


leve, 
tinctly poorer 


winter than a thin one, perhaps more than 
a hollow one, not, I think, enough 
more to make the use of hollows advisa 
ble 
features 

G. R 


fers to the 


but 


when considering their undesirable 


Mr. Hinds r¢ 
for placing the 


Henderson said 


proper angle 


skylights in the saw-tooth, 
doubt, this 
retical point of 


diffusion of 


from practical considerations, in connex 


while, no 
theo 
far as proper 


and 


angle is correct from a 
view, as 


the light is concerned, yet 


tion with the structure of a building, it ‘s 


sometimes desirable to place these win 


This 


by the accompanying cuts, 


dows vertically will be illustrated 


which repre 


sent a locomotive, erecting and machine 


shop now being constructed by the Mis 


souri, Kansas & Texas Railway from 
plans prepared by the writer. Fig. 10 
shows the west elevation, and Fig. 11 the 
east elevation. The saw-tooth construc 
tion will be noticed on each side of the 
central or higher section, and it will be 
seen that the windows in this saw-tooth 
are placed in a vertical plane. Fig. 12 


makes the arrangement somewhat clearer, 
oth windows are not 
the 
where the 


and while the saw-t 
actually shown, they are located a 
opposite side of the portion 
tiling is indicated 

In Fig. 13 a 
shown in which it will be noticed that the 
saw-tooth windows are placed close to 
horizontal truss 


section of the building is 


In designing this build 
ing to stand the heavy winds which exist 
upon the Western prairies, it was found 


that by utilizing this truss as a_ portal 
bracing, considerably less material was 
needed in the building than if this truss 


were omitted or disposed of in some other 
fashion, The depth of truss being 12 feet, 


it gives a very great amount of rigidity to 


the structure and at the same time lends 
itself very nicely to supporting the trian 
gular trusses which appear in Fig. 14, the 
hypotenuse of which supports the tile 
roofing, and the vertical sides constitute 
the window face of the saw-tooth. Four 
triangular trusses are carried from these 
parallel trusses, one at each row of col- 


145 
umns and one at each of the two middle 
apices. As the high end of the triangular 
truss is attached to one side of these 


parallel trusses, the top cord is properly 


stiffened, and at the same time the lower 


cord of the triangular truss is designed so 


shatting timbers, etc., can be 


Sus 
pended from it, making not only igid 
pen It it, Making f Only a rign 
roof construction, but also a suitable sup 
port for shafting 

[his construction, we think, works out 
much better in a building of this sort than 


if the s The 


made in the form of 


indows were inclined 
windows can also be 
ordinary glazed sash, thereby reducing the 
cost and decreasing the danger of leakage, 
and enabling us at the same time to con- 
and 


interiering 


struct a building of stiffness 


great 
transverse strength, 


( without 
with the light 


ng qualities, 





Writing Business Letters 


“I know,” said a business man of wide 


experience, “how crowded with studies 


and | should be loath 
introduction of 


the schools a1 now 


to recommend the any 


new ones; but 


| do wish sometimes that 


the boys and girls who are giving time to 


so many little fads could be induced to 
give more to the art of writing letters.” 
He did not refer to the mere art of 


writing correct English or the art of writ- 
ing an interesting personal letter, but tu 
the preparation of good 
letters, in which the matter in hand should 
be treated not only clearly and concisely 


really business 


but also courteously 
Che need he 
felt by 


mentioned is one which is 
thousands of and 
may well claim the attention of young peo- 
ple of both 


life 


business men, 


sexes 
Lhe 


telligibly is not rare, but the capacity to 


who look forward to 


business ability to write in 
write in such a way as to produce a pleas- 


ant personal feelng for the house one rep- 


resents is extremely rare 

Many writers fail in the matter of 
courtesy —cither in the way of constant 
omission of articles and constant abbre- 


viation, or, more commonly, in neglecting 
to give the other man the benefit of the 
doubt In the fault with 


most business letters is a fault of poor 


other words, 


manners rather than of mental deficiency. 
“Never, in 


your 


any circumstances, allow 


first letter, in a case of difference, 
said a busi- 

“No mat- 
ter how much you think the man has in- 
jured us, the benefit of the 
doubt that he has made a mis- 
take rather than that he 
sented To take the 


enter a blind alley 


to be harsh or discourteous,” 
ness man to one of his clerks. 
give him 
Assume 
has misrepre- 
other course is to 
You may 
out of it 


have to 
Youth's 


turn around to get 
Companion 
The Paris subway, like that in New 


York City, is 


ventilation 


presenting a troublesome 


problem. Chimneys are not 


sufficient, power-driven fans make ob- 


jectionable strong drafts 
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THE ETHICS OF TRADE SECRETS 





BY FREDERICK P. FISH 


Below we continue and conclude the 
publication of Mr. Fish’s address delivered 
before the American Society of Mechani- 
cal Engineers, January 8. 

LAW 


THE COMMON 


It is one of the glories of the common 
that common and common 
lonesty are the basis of most of its rules. 


law fairness 


Occasionally a new situation arises in 
which the 
with the 
definite system of jurisprudence as not to 
be able to deal as it would like with the 


This 


finds itself so hampered 
any 


law 


technicalities inherent in 


new state of facts that have arisen. 
is almost always because the state of facts 
is so radically new. It is one outside of 
the the When 
such instances arise, the time for legisla- 


ordinary trend of law. 
tion has come 

But the courts have had no difficulty in 
the case of trade secrets. Recognizing 
the propriety of the proposition that they 
should be protected in cases where breach 
of confidence or breach of contract was 
involved, exact and well defined principles 
with the familiar’ led to 


intervention by the courts to see that that 


which law was 
was done which was right. 

While such cases ordinarily are brought 
ir: courts of equity, because, as a rule, 
an injunction is sought, an action at law 
may be brought for damages. [The speaker 
here cited a number of cases in which the 
decisions enforced the following law.] 


1. The injunction will run, not only 
against the employee, but against those 
who, with knowledge of the confiden- 


tial relations, have induced him to betray 
the secrets 

2. The has the 
same right as the inventor of the secret 
and may bring a bill against a former em- 
ployee of the vendor, who acquired the 
secret in confidence, before the sale, pro- 
vided the employee attempts to divulge 
the secret wrongfully. 

3. News-agency contract, by which the 
plaintiff sent news to its subscribers un- 
der contract not to divulge it is enforced 


vendee of the secret 


in equity. 
4. Contracts of a 
must be kept secret by a clerk. 
and materials for printing 
plaintiff’s publication 


commercial house 

5. Forms 
advertisements in 
cannot be used by his agents for a rival 
publication. 

6. A confidential attorney’s clerk is 
enjoined from publishing extracts from 
books and papers of his employers or of 
their clients. 

7. A law pupil has a right to retain 
copies of precedents in a barrister’s or 
conveyancer’s office. 

8. Order-books containing 
rames cannot be copied by an employee to 
use later in his own business for solicit- 


customers’ 


ing orders. 


9g. A tailor’s assistant cannot take away 
patterns of clothes of employer's custom- 
ers when he sets up for himself in order 
to induce those customers to resort to 
him. 

Analogous cases which throw light on 
the principle are the following: 

10. One who makes copies of a draw- 
ing under contract can not make extra 
copies to sell in competition. 

11. A photographer who takes a photo 
graph to furnish customers with copies 
cannot sell or exhibit extra copies. 

Perhaps as comprehensive a_ statement 
of the general law as any is that of Mr. 


Justice Story in 2 Story’s Equity, Sec. 
952, as follows: 
“Courts of equity will restrain a party 


from making a disclosure of secrets com 
municated to him in the course of a con- 
fidential employment. And it matters not, 
in such cases whether the secrets are se 
secrets of title, or any 


the 


crets of trade or 
other 
his interests.” 

The doctrine of these cases was first ad- 


secrets of party important to 


vanced something less than one hundred 


early cases Lord 
refused relief; in 


Merivale 446) be 


years ago. In two 
Chancellor Eldon 
(Newbury v. James, 2 
cause he did not see how he could pass 
upon the question without bringing out 
the secret in the court proceedings, in 
disclosed and 
The courts 


one 


which case it would be 
therefore cease to be a secret. 
have been able to deal with this difficulty. 
In the second case (Williams v. Williams, 
3 Merivale 157) he refused relief, first 

the defendant, in his 
that there 


second, because he did not 


answer, 
secret; and, 
feel that the 


because 
denied was any 
particular medicinal secret involved was 
of such a character as to entitle the plain- 
tiff to the good offices of a court of equity. 
In a_ third however (Yovatt v. 
Winyard), he granted the injunction 
asked, and the law has been practically 
settled since that time. 


case, 


LAW NOT QUITE COMPLETE 

In some respects, the law of trade se 
crets does not seem quite complete. There 
have not been sufficient cases arising un- 
der sufficiently varying conditions to en 
able all aspects of the law to be worked 
out. 

For example, under the decisions of the 
courts there seems to be practically no 
limit as to the character of the subject 
treated and _ pro- 
They may be of 


matter which may be 
tected as trade secrets. 
small or large importance; they may or 
may not involve great novelty or real in- 
ventive quality. They may be mere busi 
ness expedients which have a trade value 
because of their convenience, or because 
they record useful information. Unlike a 
patentable does not 


invention, it seem 
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necessary that they should be “new” as 
weli as useful. 

One eminent judge has decided that a 
trade secret which had actually been de- 
scribed in an expired patent (there being 
no evidence that it had ever been prac- 
tised) was entitled to protection (Benton 
v. Ward, 59 Fed. Rep. 411-413). At first 
sight, it might seem that all that was re 
quired was that there should be a secret 
plan or method or device of any kind, to 
entitle its possessor to the limited pro- 
tection which the law gives. 


WHAT ARE PROPERLY TRADE SECRETS 

I doubt, however, if such is ultimately 
the law. When 
arise which require a close analysis of the 
question, it is probable that the courts will 
decide that there is something necessary 
the 
secrecy, to the 
power of the court to prevent the use or 


determined to be cases 


mere question of 


the 


over and above 


justify exercise of 
disclosure by one who acquired his knowl- 
edge in confidence or while under con- 
tract. 

An employer may have a certain routine 
in dealing with his help, which he thinks 
aids him in his relations with them. He 
may give them certain favors that they ap- 
preciate. Can things like these be a trade 
which the will He 
may have discovered that make 


secret law protect? 
a certain 
of lathe or of sewing machine is better 
adapted to the work of his factory than 
any other. Cannot an who 
leaves him, fairly take away that informa 
and use it of his stock of 
There must be some limitation to 


employee 


tion 
trade? 
the things that can really be 


as part 


treated as 
trade secrets. Exactly as the courts have 
been forced to determine in special cases 
whether or not an alleged invention had 
patentable quality or was merely the re 
sult of the intelligent exercise of the skill 
of the art, so they will probably at some 
time determine that it is not everything 
which a man originates or acquires and 
for his advantage, that is 
capable of becoming the sort of a trade 


uses own 
secret which is entitled to protection, Just 
where the line will be drawn cannot be 
foreseen. It may be that a distinction 
will be made between those things that 
come into the art by a mere small develop- 
ment of old ideas and the-exercise of or- 
dinary trade knowledge and skill, and 
those that result from some degree of 
original thought, even if it is not of the 
grade which under the narrow terms of 
our statutes is required to’ constitute 
patentable invention. It seems clear that 
as long as the present views of the courts 
prevail, many things will be protected as 
trade which be the 
subject of letters patent. 


secrets could never 


MUST NOT BE VAGUE IN CHARACTER 
Again, it does not seem as if a device 
or method or plan should be respected as 
a trade secret uhless it is specific in its 
character, and capable of exact descrip 


tion. It is not reasonable that vague gen 








y 
° 
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eral methods, or indefinite, ill-appreciated 
peculiarities of procedure should be digni- 
fied as capable of becoming in effect prop 
erty. 


1 1 


The decisions have but little to say on 


such points. The issues in the decided 


cases have been too clear to make it nec- 


essary to develop them. Some time con- 


siderations like these will come up in spe- 
cial cases, and the law will be started on 


a line of discrimination and distinction 


which will ultimately define the limita 


tions, if any should exist. 


Certain other propositions which are 
not very explicitly developed in the de 
t ery explicitiy developed in tne ae 
cisions of the courts or in the text-books, 
in my opinion, are or ought to be a part of 
the law 
SHOULD BE REGARDED AND TREATED AS A 


SECRET 


1 


It is well settled that the allege 1 secret 


must be a real secret. I believe, however, 


that before the courts should intervene to 
protect an alleged trade secret it should 


I 
appear that it was not only regarded as 





secret, but that it was di 
-arefully as such and guarded by tl 
should not be 
that he has had it in mind to call it a 
trade secret, if he ever needed to invoke 


the protection of the law He 


pPrOLOCent 


taken all necessary and reasonable pré 
cautions to prevent its disclosure. Mor 
ver, it does not seem proper that h 


should have redress against his employees 
hould ploy 


and associates unless it is made to ap 


pear that they knew, while occupying the 


fiduciary relation which gave them the 
opportunity to learn the secret, that the 
specific thing now called a secret was in 
fact regard d and treated S a secret lt 
should not be enough that one man has 
worked for another. The employee has a 
perfect right to grow with his experienc 

He has a right to carry away for gen 


eral use evervthing that he learns in his 


place of employment, except trade secrets 


The public interest requires this as much 
as it requires that trade secrets should 

respected [he employee or associate 
should be n ‘d of the exact trade secret 


perience he can and what cannot tak 

way and use freely Et il vigilance 

and definite effort should be one price of 
fa trade secret with a 


the investment 


rt the qu ilities of prop 


LOY ALT AND ¢ H 

With these qua t son f whica 
ire perhaps rt uly elab | th 
pinion f tl dges, tl S S rea 
son to doubt h \ igh! 
consistent with s 1 eth principles 
It is based on a view of what is for the 
interest of the ymmunity which has 
‘ommended itself to the judgment of man 
kind from the beginning, In its applica- 
tion, it consists only of loyalty and good 


faith, loyalty to one’s employer and one’s 


associate and to one’s word, and to the 


1a: , er 
plain, good faith which is always expected 
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where contract or fiduciary relations are 
established. To test this question, let us 
suppose the law to be suddenly changed 
I can conceive of only a few directions in 
which a change of any moment is possible. 
One would be to the effect that the pos 
sessor of a trade secret should publish it 
might have the 


be 


that all 


to the world s 
advantage of it. Such a law would 
incapable of enforcement, for the man who 
has a thought or an idea cannot be forced 
to express it. If the rule were established 
that one who practises his thought or 
idea thereby irrevocably gave it to the 


public, trade secrets would perhaps be 
eliminated to a large extent, and so would 
any progress in the art that is based upon 
them, for the possessors of them would 
have none of the stimulus to develop them 
into practical form and make them use- 
That is based upon 


Sure- 


ful and profitable 
the chance of monopolizing them 
ly, this would result in no benefit to the 


might be 


community. Again, the law 
modified so as to remove the present re- 
strictions against th sclosure of a trade 
secret by one who thereby is guilty of a 
breach of trust or of contract. So long 
is we maintain our pre 


right and wrong, so long 





insist upon loyalty and 
not such a change in the law seem to us 
inconsistent with all that is good in human 


nature, and the application of a princi 


ple which is most distinctly immoral If 
an employee or trusted associate, for 


disloyal in the mat- 


ter of a trade secret known to him as 


selfish ends, can be 


knowledge of which he 


such, and the 
would never have acquired except through 
his relation to the possessor of the secret, 
why should he be loyal in any other mat 
ter? It is conceivable that disloyalty as 
to a trade secret migh 


ious conceivable blow » the one who 


had given confidence, expecting honesty 
ind fair dealing in return. I trust that 
1 ye when the courts 
will find it mecessary to modify in this 
i great 
n extent emphasizes good faith, which 
lepends so much upon a recogni 


the obligation to keep agreements, which 


is founded upon a sound public sentiment 
and the underlying virtues of loyalty and 
fair deal ng 


sec! s is fundamental re 1 i ic 
rd with sound ethical | 1 prin 
les t ist as gaged presen 
indards, I have not turned aside to con 
sider the possible ol views 
th prevail 1 It n ha 
hose « ¢ ions are 1 1 g ly ipon a 
nsideration of th hardships in 
\ my | n th Sit It »S i ] rd n 
that one who knows ful thing should 
1ot have fu pow t r t Is not 
this true of eve 9 5 yn upon 
the individual? It is 1 ser nat 
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ter for one to carry out a contract, From 


a narrow and material point of view, it is 
frequently disadvantageous to keep faith 
and respect confidence. Every property 
right implies that something is monopo 
lized by one or by a few that many others 
would like to have. The hardship in not 
being able to utilize knowledge of a trade 
secret, »btained by way of confidence or 


contract, mplied, is no differ- 


express or 
ent from that resulting from a multitude 
of other oblig: 


itions that are constantly 


arising, some from our voluntary acts and 


others from the restrictive operation of 


laws and usages that have been developed 
f | that are forced 


for the common good, and 
upon all of us whether we like it or not 

It must not be forgotten that no man 
need place himself under the embarrass 
ment of knowing a trade secret unless he 
Each of us is free to 


chooses refuse 


the employment or the relationship or the 


contract from which such knowledge 
would come If we do not refuse, we 
must, as in all other relations 1n lite, ac 
cept the situation a whole, with its 


burdens as well as iis advantages. There 


to trade secrets, in 


Neither must it be forgotten that the 
right to protection in the use of a trade 
sometimes 
suggested that while the rules of law, as I 
were adapted to a 
former condition of things, they are not 
in harmony with ir industrial 


situation. I do not think that such is the 


present 


case 


4 PERMANENTLY SOUND PRINCIPLE 


n the early years of the 
last century, when the trade secret of to 
day, in its legal relations, was formulated 
by the courts as a logical development of 


} 


the general principles of law, the units of 


trade were small lrade secrets were 


then in the possession of small manu 


facturers, for there were no large ones 
They were often heirlooms, passing from 


to son, for generations We all 





know how conditions have changed. In 
so f is trade secrets play any part in 
ur industries of today, they are neces 

rily, to large extent, features of our 
modern corporation and factory system, 
although ther ire till many secrets in 
the possession of individuals who use 
them for their Ilvantage, sometimes 
selling the | wledg f them to several 
con \ d 1 pledge of 
secrecy which t courts would enforce 
| ( 1 I | \\ t] { cl Lice im in 


dustrial condit ffect the question un 


der discussio1 lhe reasons which led to 
tl 1 p ( n f ich secrets 

st breacl f contract or breach of 
faith, one hundred years ago, are sound 


protection was fair and 

ble then, it is fair and reasonable 
now. If it was then in the public inter 
‘st as leading to the promotion of the use 


If such 


ful arts, rie san true today 
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secrets were entitled to recognition in the 
last century, it was because their existence 
and support were in harmony with public 


sentiment. Unless that public sentiment 


has changed, they are still in harmony 
with it. I do not believe that it has 
changed. 

The law on the subject is the same 


whether the secret is of large or small 
importance, whether it is possessed by any 
individual or by a corporation. We should 
not forget that any one of us in this room, 
factory in the 
If he 


and workman in 
land, may light upon such a secret. 


does, it will have the protection of the law. 


any any 


It may be used by the one who possesses 
it, or he may by contract determine the 
extent of its use. In any 


manner and 


case he will have control of it as a re- 
forethought 
in coming into possession of it. He will 
have encouragement to put it in use, in 
which case the public will get a benefit 
from it which they might otherwise never 


have received. 


ward for his intelligence or 


PATENTS 

A consideration of possibly more mo- 
ment is that there is offered to the origin- 
ator of certain special forms of industrial 
secrets, or to his assignee, the protection 
afforded by the grant of letters patent. 
It may be contended that the opportunity 
to patent an invention is all the encourage- 
ment to the promotion of the useful arts 
that is required in the public interest, 
and that there other re 
ward for the origination of a new thought 
or of a new method or device than that 
given by a patent. Passing for a moment 
the point that only a small class of useful 
ideas is capable of receiving the benefit 
of letters patent and referring only to 
things that are patentable, such a view 
does not seem to me fair or reasonable. 
Why should a man be forced, against his 
will, to publish what is in his mind? 
Ought he not to be allowed to determine 
for himself what is for his interest? 
Should he not be free to decide whether 
he is likely to get an adequate reward, 
under the patent act, if he does make the 
publication? If he concludes that such 
will probably not be the case, should he 
not be at liberty to use his new idea as a 
secret in his business, or in some business 
with which he establishes relations, tak- 
ing his chances as to the 
discovered ? 

The whole law of patents implies the 
right of a man to keep as a secret that 
industrial improvement which he has con- 
ceived. It is because that right is recog- 
nized that patent laws exist 
effect: 


should be no 


secret being 


They say in 
“You, the inventor, have a trade 
secret which is, among other things, new, 
useful and the result of invention. You 
may keep this secret if you can, and so 
long as it is kept secret you and those 
claiming under you alone may use it. If 
your secret is discovered without breach 
of faith, as may be the case at any mo- 


ment, you lose it absolutely. Do you not 
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prefer to make a contract under the patent 
law by the terms oi which you are to 
publish your invention in the best form 
known to you, and in consideration of that 
publication secure a right, which you can- 
not otherwise have, and which shall be 
enforceable by law, to prevent the use 
of your new idea by any others without 
your consent for a limited term, say seven- 
teen years? You will, to be sure, sacrifice 
the chance you now have of keeping your 
invention, for an indefinite time, a secret 
and therefore in your own control, but in 
return you get the right to invoke the aid 
of the 
your consent for a certain period. 
think most for 


without 
Which 


your ad 


law to restrain any use 


course do you 
vantage ?” 

If all trade secrets could be patented, 
and if the patent law was as satisfactory 
in substance and in administration as we 
wish it might be, there can be no question 
which course would be the most advan 
for the the 
patent enormously 


tageous one who possesses 


secret. A would be 
more satisfactory than the chance of pre 
The latter, at the 
and 


serving a trade secret 


best, is a most uncertain insecure 


property. It may be lost so as to be open 
for use by anyone, in innumerable ways 
which are not within the control of the 
rules of law to which I have referred. It 
may be disclosed by accident by the one 
who 


possesses it, or unintentionally in 


such a way as to involve no breach of 


faith by those who know it. 


RIGHTS OF A THIRD PARTY 


As I understand the decisions, even un- 
fairness or want of faith on the part of 
one who receives knowledge of the secret 
in confidence, does not make it impossible 
for him, before he is by the 
courts, to disseminate the information so 
that those who get it from him may use it 
freely. A person who has notice of the 
incapacity of 


enjoined 


violate 
confidence, or one who has given no con- 
sideration for the information, would be 
subject to injunction. On the other hand, 
a bona fide purchaser of the secret who 


his informant to 


had no notice of any breach of confidence 
or of contract on the part of the one who 
sold him the information for value, could, 
I believe, use the information without in- 
terference from the courts. 
fide purchaser for value and without no- 
tice, would have an equity equal to that of 


He, as a bona 


Under such 
circumstances the courts are not likely to 
interfere. 


the possessor of the secret. 


DISCLOSURE IN TRADE JOURNALS 

If a disclosure was wrongfully made in 
trade journals or otherwise, it would be a 
difficult, almost an impossible task for the 
one whose rights had been violated to se- 
cure redress against the entire public who 
had read of the secret and who were ac- 
tually innocent of any breach of faith. 
Moreover, where there is a trade secret, 
the fact that it exists is likely to be known 
throughout the trade, and each competitor 
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has the full right to find the secret for 
himself, using all information as to its 
nature and the results from it that he can 
get from an inspection of the product, 
from speculation, or in any fair way. | 
will say nothing as to unfair ways that 
might be employed and which might be 
carried out with effect, but so shrewdly as 
to evade the law. No man would prefer a 
trade secret to a patent if the only ques- 
tion was one between the chance of keep- 
ing his device or method to himself in- 
definitely without publication, and publica- 
tion with a reasonable certainty of protec- 
But the is 
this 


tion during a limited term. 


sue does not come up in simple 
fashion. 

In the first place, as is shown by the 
cases I have cited, many trade secrets are 
not of a patentable character. It may be 
that the number of these will be reduced 
as the law develops. Many such should 
surely be capable of protection in some 
way. ‘There is no other possible way than 
through the present rules of law to which 
Most of these unpatent 
able ideas are of relatively small import- 


ance. 


I have referred. 


SECRECY AND LETTERS PATENT COMPARED 
Of the valuable trade secrets, such as 
chemical processes, 


some undoubtedly have or once had pat- 


new mechanical or 
entable quality. 

Should the taking of a patent be the 
only possible protection for these? I think 
not. 

There are many valid reasons why the 
discoverer of a new industrial process may 
well determine not merely that it is for 
his interest to take his chances of keeping 
it secret rather than to publish it in a 
patent, but that the latter course might 
While it is generally, but 
not always, easy to prove an act of in- 


lead to disaster. 


fringement of a patent on a product, or a 
tool, or a machine, it is often practically 
impossible to obtain legal proof of the pro- 
cess employed by one who is believed to 
infringe a process patent. The infringer 
is very apt to be able to keep his in- 
fringement an secret. I 
am inclined to the belief that a substan- 


undiscoverable 


tial part of the important and valuable 
trade secrets now in use would, if pat- 
ented, be used without much, if any, 


chance of redress on the part of the pat- 
ent At any rate, if the one who 
controls the secret fears that he could not 


owner. 


prove infringement of a patent, is it con 
trary to public policy that he should be 
allowed to take his chances of keeping 
what he trade secret 
rather than run the risk of losing it al 
together by publishing it? 

Again, nothing can be patented unless it 
involves invention. 


has discovered a 


Pages have been writ- 
ten by way of defining invention. Many of 
our greatest juslges have given all possible 
thought to the subject. It is 
nite, however 


still indefi- 
The judgment of the pat 
ent office on the point is every day over 


ruled by the courts. No lawyer can ad- 
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vise with any confidence in a great num- 
ber of the cases that come before him. 
Inasmuch as a trade secret is a man’s 
own, to use or not as he pleases, can it 
be required that he should absolutely 
give up his opportunity to utilize his idea 
for his own benefit, and incidentally for 
the benefit of the public, in his own fac- 
tory and under the seal of secrecy, and 
take a patent which might be declared in 
valid for of no matter 
how useful meritorious the 
matter might be? In like manner, when 
one takes a patent, he exposes himself to 
the danger of having it declared invalid 
on any of an innumerable number of 
other grounds which he cannot foresee or 
guard against. If he prefers to keep what 
he has a secret, if he can, is there any 
substantial ground why he should not be 


want invention, 


and subject 


allowed to do so? 

Moreover, admirable and effective as is 
our patent law, there are involved in its 
administration many difficulties other than 
that of proving infringement. In prac 
tice it is most cumbersome and expensive 
Years are likely to elapse before a test 
case can be determined, during which in- 
fringement becomes general. Under our 
present court organization, with no single 
appellate tribunal the 
country, a victory for the patentee in the 
He 
may have to sue many infringers in many 
parts of the rights 
generally recognized. 

Our patent system is probably the best 
certainly ad- 
ministered great _intelli- 
gence and high character. The difficulties 
to which I have referred, and other like 
difficulties, are inherent in any patent sys- 
Certainly it would require strong 


covering whole 


first case does not settle the situation 


land before his are 


and it is 
courts of 


in the world, 


by 


tem. 
considerations of public policy to force an 
inventor to take what is offered by the 
patent law as his only form of reward 
new 
the 
be 


when he may see clearly that the 


thing which he has may not stand 
strain of patent litigation, but may 
profitable to him, and useful to the com- 
munity if he can keep it for a reasonable 


time as a trade secret. 


NO LEGISLATION ON TRADE SECRETS 


It is to me somewhat Significant that 
the legislatures of England and America, 
which have dealt with the 
patent law, have never directly touched 
They seem 


many times 
the subject of trade secrets 
to have recognized the fairness and jus 
tice of the common-law rules on the sub 
ject, and that the only which 
would commend itself to a sound public 
sentiment was to make the patent laws so 
attractive as to induce the owners of 
patentable trade secrets to publish them 
in consideration of the patent grant. In 
this they have to a large extent suc- 
ceeded. There are an innumerable num- 
ber of patents, and a comparatively smail 
It is only in a 


course 


number of trade secrets. 


few special classes of subjects matter that 
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the patent is not a more attractive reward 
for the new contribution to industrial pro- 
gress than is the limited protection given 
by the law to a trade secret. There are 
few situations in which the secret can be 
kept at all, exercises 
the utmost possible good faith. It is im 
possible in the case of a product, whether 
chemical or mechanical, than 
difficult in the case of tools and machin- 
It is only with processes which are 


even if everyone 


and more 
ery. 
practised in a factory, and which are not 
disclosed by a study of the product that 
there is any substantial chance of main- 
taining secrecy, To a far less extent ma- 
chines which are not generally distributed 
have some chance of being kept secret 

If a man elects in those few cases not 
to publish but to take his chances, can 
there be any real objection to his pur 
suing that course? It is certainly incon- 
venient and annoying to some extent, It 
is a real personal hardship that a work- 
man or engineer who has learned the se- 
cret under such conditions that he must 
respect it, cannot utilize it in his subse- 
quent work. It undoubtedly holds back 
the progress of the useful arts to some ex- 
tent that the whole world is not free to 
practise it and to improve it. But this, 
in theory, is equally true as to things that 
are patented, during the long term of 
seventeen years in which no improvement 
on the thing patented can be rightfully 
used, except by the patentee or those 
claiming under him. It would be true of 
any monopoly given the inventor or de- 
viser of a new thing as a reward. But 
the progress of the useful arts is, I be 
lieve, enormously promoted by the pat- 
ent system. I doubt if it is interfered 
with to any appreciable extent by the 
requirement of good faith in those who 
have in confidence become acquainted 
with trade secrets. 

On the other hand, I believe that sound 
business generally and the comparatively 
few arts in which such secrets are of any 
importance are definitely promoted by the 
fact that the law aids 
closures based upon bad faith 


in preventing dis- 


TRADE SECRETS, PATENTS, COPYRIGHTS 


I have referred to the analogy between 
trade the 
one hand, and the privileges of copyright 
The is significant 
as showing the logic of t law, and the 


secrets and patent rights on 


on the other analogy 
he 
basis upon which it has been developed. 
The copyright which protects a publica- 
tion of any kind is purely statutory, ex- 
actly as is the protection given by letters 
patent. It is inducement to publish, 
that is, 


otherwise never be 


an 
the world what might 
As in the 


secures to the owner a 


to give te 
published 
case of a patent, it 
thing published for a 


which the field is open 


monopoly for the 
limited term, after 
to everyone. It is a 
of the author's right 
he chooses. 


But 


distinct recognition 


not to publish unless 


in addition to the statut 


ry copy- 
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right, there is a common-law copyright, 
which does not deal with publications at 
all, This protects the unpublished book, 
or piece of music, or play, or picture, and 
even the letters which one writes, against 
publication or exhibition by others than 
the person who originated them or secured 
the lawful control of them as unpublished 
material. The protection is the same as 
that in the of secret. The 
right of the owner to publish or not, as 
he pleases, is recognized as absolute. He 
may make what use of the un- 
published material he chooses. He loses 
all law protection if and when 
he publishes. Up to that time those whom 
he takes into his confidence must respect 
his sole and exclusive control of the un- 
published matter. They cannot publish it 
nor can they use it without his consent 
It is how close this branch of 
copyright law is to that governing trade 


case a trade 


private 


common 


obvik us 


secrets 

This is only another illustration of an 
application of the principles for which the 
courts have the develop- 
ment of the law as to trade secrets. In 
both cases the authorities are substantial- 
ly a unit, and their views seem supported 
consistent with 


contended in 


by public opinion and 
sound business policy. 


THE BROAD VIEW 

Such are my views as to the ethics of 
trade secrets. They are those of the 
courts, and I believe of the public. I 


recognize that all industrial questions are 
now under investigation. Much good will 
come from a fresh study of them in their 
relations to modern social, political and 
economic There is no class 
of men in our land more capable of com- 


conditions. 


ing to sound conclusions on such subjects 
than that represented by the society which 


I now have the honor of addressing. 
There are no men whose influence is 
greater 


The question we have been considering 
is only one of many as to which the com- 
munity has, had settled views which were 
reflected in the unanimous findings of the 
courts. As to some of those questions, it 
may be that we are the verge of 
marked changes of thought which may re 
sult in equally great modifications of what 
have seemed to be sound and permanent 
industrial and business principles, and in 
the applications of those principles. The 
engineers of the United States will surely 
be on the right side of the discussions of 
these subjects, and of any political or ju- 
dicial action which follows those discus- 
It may be well in every case to 
consider the grounds for the doctrine that 
has prevailed before condemning it alto- 
gether. It will always be necessary to de- 
termine whether the criticism should not 


on 


sions 


be directed to the applications of the doc- 
trine, that is, to the special cases, rather 
In the mat- 
ter of the trade secret, there may be hard- 
If so, 


than to the doctrine itself, 


ship or even wrong in special cases. 
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let us find out how to deal with the sub- 
ject so as to retain what is right and to 
eliminate what is wrong. A modification 
of the present rules of law may perhaps be 
essential to that end. 

The 


mine is 


thing for us to 
the 
views as exemplified in the decisions of 


deter- 
prevailing 


important 
whether or not 


the courts are not fundamentally sound, 
based as they purport to be on principles 
of thought and action that are in harmony 


with elementary rules of public policy and 


good morals. If they are right they 
should be sustained. For myself, and 
speaking generally, I cannot see what 


fairer or more reasonable views could be 


advanced in their stead 





A Forward Movement in the 
American Society of Me- 
chanical Engineers 


The very successful annual convention 
of the American Society of Mechanical 
Engineers, held in New York City last 
week, impels us to call attention to the 


notable advance which this society is 


attend 
1325, 


breaking all records for convention regis- 


making, The total registration in 


ance at last week’s meeting was 


tration, not only for this society, but for 


any other American engineering society, 


so far as we recall No other engineer- 
ing society compares with the Mechanical 
Engineers in the matter of convention at- 
tendance. One reason for this, of course, 
is that the membership of the civil and 
mining engineering societies is much more 
that a 


mechanical 


scattered, and also large 
of the 
are able to combine business with pleasure 


at New 


widely 
proportion engineers 
in attending the annual meeting 
York City 

Making all allowance for 


such condi 


tions as these, however, it is certainly 
true that the enormous attendance at the 
Mechanical Engineers’ conventions shows 
a lively interest by the members in the so 
ciety's work 

It is, 
the principal functions of this and of any 
the 


al intercourse among 


of course, recognized that one of 
engineering society is promotion of 
acquaintance and soci 


the men engaged in the same line of work 


The social features have always been 
prominent in this society and account in 
some measure for the very large attend 
ance at the society’s conventions. It still 


remains true, however, of this as of other 


national engineering societies, that the ma 


jority of the members are seldom able to 


attend meetings of the society, and the 


value of their society membership—or 


they get, in for their annua! 


of $15s—is 


what return 
‘ . 


dues measured by the value of 


the society's publications 


It is therefore a matter of great impor 
tance to the society’s welfare that the 
quality of the papers presented at the 


meeting last week, rating them as a whole, 


was far in advance of those at any pre 





AMERICAN MACHINIST 
vious meeting in a long time. In addition 
to this, the discussion on the papers was 
of real importance and value, and the 
whole meeting represented a most praise- 
worthy result in valuable technical work 
accomplished 

Like 
of last week’s meeting was not brought 
I like Topsy, 
It represented some of the 
results of the work Frederick W. 
Taylor has done for the society during 


which he has been its 


most valuable results, the success 


about by accident, nor did it, 
‘Just growed.” 
which 
the year in execu 
tive head 

The man who is chosen to the presi- 
of a national engineering so 
chiefly 


dential office 
ciety commonly regards the matter 
in the light of receiving a great honor at 
the hands of his professional brethren. He 
attends and presides at meetings of the 
society and its governing body, when he 
7 7 
lends such 


There is, 


conveniently do so, and 


dignity as he can to the office. 


SECRETARY 


A.S.M.E 


CALVIN W. RICI 


however, another light in which to view 


the office of president, and that is as the 


head of a 


and expending nearly 


business Cc 


executive rporation 


recelvin $50,000 a 
thousand 


ind effi 


, 
vear and accountable to several 


shareholders for the economical 


cient handling of this income 


As we have said above, President lay- 
lor has been the executive head of the 
society. He has expended a very consid- 
erable amount of time and money in re 
irganizing the society's business affairs 
Its work in printing and publication has 
} . » ] ‘ + ‘ } - 
een carefully investigated by an expert 
employed by President Taylor at his own 
expens ind changes in mx rds and in 

mtracts for printing and publication have 
veen made which will effect a large sav 
ing in the society’s expenditures. . In con 
nection with tl Id plan of issuing 

, 
idvance pies Ot pap Ss 1ust prior to each 
neeting has been abandoned, and in its 
, eo ; , 
plac the p cation is egun of a 
monthly “Proceedings 1 which the pa- 
pers are printed as fast as received and, of 
course, efore thei presentation it 2 
meeting Co lent with these other 
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changes has been the installation of a new 
secretary, Calvin W. Rice, late consult- 
ing engineer of the General Electric Com- 
pany, While Mr. Rice has been serving as 
assistant secretary since last April, and 
was only advanced to the position of sec- 
retary at the annual meeting last week, 
it is but giving credit where credit is 
justly due to say that the high quality of 
the papers and discussions at last week’s 
meeting was largely due to Mr. Rice’s in- 
itiative and energy. 

It is something of an innovation to se- 
lect as secretary of an engineering society 
an engineer of high standing in practical 
engineering work, and have him devote his 
entire time to the society's affairs. A fre 
quent criticism of the Mechanical Engi- 
neers’ Society in the past has been that 
the papers read before it were too largely 
contributed by professors and dealt with 
laboratory tests 
present-day 


theoretical matters or 
rather than 
work of the engineer 
that the selection as secretary of a practi- 


with practical 


It may be expected 


cal engineer of wide experience will have 
a strong influence to reform the society’s 
work in this particular 

We may set down here that the task of 
procuring first-rate technical literature for 
publication is harder in this field by far 
than it is in the field of civil engineering 
Of third-rate, fourth-rate, and so on down 
is to be had 
for the asking—or asking 
There are plenty of people who want to 
products 


the scale, an infinite amount 
without the 


advertise themselves or their 
First-rate literature, however, is the sort 
that is of direct practical usefulness to the 
working engineer, and the attempt to se 
cure this sort of papers is met too often 
by the refusal of business firms to permit 
the data obtained by engineers in their 
employ to be made public. This refusal, 


be ++ 


tape and to cast iron rules regarding se 


said, is due more frequently to red 
crecy, than to any real injury which would 
be done to commercial interests if the data 
in question were made public. Neverthe- 
less, the condition referred to exists and 
must be dealt with by those who are tack- 
ling the job of making the American So- 
ciety of Mechanical Engineers the useful 
aid to the profession that it ought to be. 
Mr preéminently 
fitted for the work of educating our great 
the advantages 


Rice, as esecretary, 1s 


industrial corporations to 


of technical publicity—of a different sort 
from that promoted by their own “pub 
licity” men 


In another respect, too, the society is 


soon to enter on a new era in its exist- 


ence. A few weeks hence it will leave the 
house on Thirty-first street, where it has 
been quartered for sixteen years, and 
move into the spacious new home of 


American engineering societies which has 


been created through Mr. Carnegie’s gen 


rosity, and which is to be the home as 
a 
well of the Mining Engineers and the 


Electrical Engineers, the two other “Foun- 


der Societies,” also of a number of 


and 
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other engineering and scientific societies, 
of national or local scope. 

The attractive features of this 
headquarters, with the library and social 
facilities which will be there 


new 


available, 
are certain, we believe, to attract a large 
number of new members to the organiza- 
tion.—Engineering News 


think, be 
plain that this is a good time to join the 


From the above, it will, we 


society It ought to have a large in 
crease in its membership, and there are 
many men doing mechanical engineering 
work who do not belong, but ought to 

As to the good work that has recently 
behalf of the 


Taylor certainly 


been done on 


President 


society, ex 
deserves ail 
the praise given him by our contemporary. 
During his 


administration he _ brought 


things to pass, and in doing it spared 
work, 


member of 


neither time, hard 
Asa 


executive committee, 


nor his private 
purse the council, th 
and chairman 
committee, he still con- 


the 
and completing it. In 


standardization 
that 
soon rounding out 
the doing of it he has had the help of 
other devoted members of the society not 


tinues work in expectation of 


mentioned by our contemporary. Promi 


nent these is the man who un- 


among 
doubtedly wrote the editorial above 
qu ted, Charles Whit ng 
Mr 
charged with responsibi 


17 «1 


ment with respect to all that pertains to 


faker, who, with 


Suplee, acted upon a committee 


lity for improve 


printing and the _ society’s publications, 
which is where most of the money goes 
and is a very important function of the 
society 

\t the time of Mr. Rice’s selection as 
the new secretary of the society, we gave 


(page 34, Vol. 29, Part 2) a sketch of his 
Herewith we give 


f 


career and personality 


his portrait from a photograph by Lafay 
ette, of London 


Advancement of Apprentices 


In 1903 Messrs. Richardsons, Westgarth 


and Company, Limited, Hartlepool, insti 


tuted a system for the advancement of 
their apprentices which was to be given a 
three-years’ trial [he system took ac 


and _ technical 


count of work scienc 
classes, and time-keeping, good conduct, 
progress, etc., in the works. Marks are 


given, the possible maximum depending 
on the number of subjects taken up in the 
classes. On the results of these marks 
the apprentice is given an advance in pay 


The number of marks obtained 


for the year ending 


greatest 


Sc ptember, Igo0, are 


to the credit of a lad in the erecting shop, 


who thereby earns an advance of 14 pence 


per week. The apprentices who come next 


are in the turbine department, the drawing 


office, the « 


' 


ctrical department and fitting 


From the rise of 1 shilling 2 penc 


hor 
hop 


mentioned above, the increments diminish 


in value till, in the case of some appren- 


tices, only 6 pence per year increase has 


Engineering 


been earned 
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A Project for Cheap Generation 
of Electricity at the Coal Mines 
with Possible Transmission 
to Philadelphia and New 
York 


resources of a 
Although 
hope 


One of the 
country is its 


greatest 
store of coal 


electrical look forward 
fully to the development of water powers 


and the long-distance transmission of the 


engineers 


energy so obtained, yet this is also a nat- 
ural resource which is limited in quantity, 
and the utilization of which is subject to 


much stricter geographical limitations 
than that of the supply of fuel. It being, 
therefore, very important that we make 
the most of what we get from the mines, 
it would seem that political economists 
should note with satisfaction a project 


which appears to be taking tangible shape, 
having for its object the utilization of the 
vast banks of anthracite culm at the mines 
of Pennsylvania, a half century’s accumu 
lation of coal which it did not pay to ship 
to market, but which contains millions of 
tons of fuel. A new concern, to be known 
as the 


which is 


Harwood Transmission Company 


now making application tor a 


charter, erect at Harwood 


Penn., a big power plant which will be 


pr yposes to 


from the accum 


banks 


cost of freight on the coal 


supplied with cheap fuel 


ulation of rice coal* and the slate 
thus saving the 
gene rated here 


Allen- 


to be 


The electric current 


is to be transmitted to Reading, 


town, Sunbury, Mauch Chunk, Pottsville, 
Shamokin, Bloomsburg, and other places 
in that region where electricity can be 
used with advantage, at, it is hoped, a 
cost which will enable the power to be 


sold for less than it can be developed by the 


consumers. According to the newspaper 


iccounts of this project, the promoters will 
endeavor to attract manufacturers to the 
coal regions by the prospect of getting 


power much cheaper than it would cost in 
the big Nevertheless, it 1s stated 
that the ultimately 
be transmitted Phila 
delphia and New York, where it will be 


cities 
electrical energy may 


from the mines to 


come available for power, light and heat 
Though the freight on a poor quality of 
coal is thus saved, a great quantity of 
metal for conductors would be necessary 
to carry out the scheme on a scale sut 
ficiently large to make it worth while, and 
copper at present is an article whose cost 
is an item of the very highest importance 
A good deal has been heard of schemes 
for supplying Washingt Baltimore 
with electric power generated at the 
falls of the Potomac and on the Susqu 
hanna river; and the project of supplying 
Philadelphia, New Y and the smaller 
neighboring cities with current from the 
*Rice coal, otherwise known as No. 2 buck 
wheat, will pass over a screen with 3/16-inch 
perforations and through a_ screen with 


%-inch perforations 
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mines of Pennsylvania would appear to be 
as promising, to say the least 


Industrial Insurance a Clumsy and 
Wasteful Institution 


ments now efi 


vince the intellig public that industria 
insurance is very clumsy and waste 
ful institution. We do not remember tha 
any disinterested wrrter who has eve 
looked into this field of our national econ 


omy has spoken of industrial insurance 45 


inything more than a makeshift institu 
tion, only to be tolerated until some less 
wasteful system was found practicable 
Industrial insurance is generally regardea 
is “thrift Indeed one of its chief apos 
tles has uimed for it that it is the great 
est ed itional I nce making tor 
hrift that exists present day. Well 
thr It ind extravag ‘ relative term 
In the absen f id authorita 
tive line f de tion between then 
evervbod in i wh opinion 
ibout an ins tion which compels a man 
» p p lol l rd to get back 
35 cents of it wl 1 he dies Out of every 
lollar paid as p industrial pol 
es it has been calculated that 35 cents 
goes to deatl ns and another 35 cents 
to expenses I inagement In 1905 the 
two npa \ nentioned paid 
nearly as m f gency and home-ofhce 
xpenses maid to policyholder i 
] ve of cl In the 29 years from 
1876 to 1904 vas paid to the indus 
sura ipanies of this country, 
by way of niums, $845,385,672 The 
losses paid *k during tl ime period 
amount to $260,060,207 Ihe rest of the 
noney t been ri n manage 
nent expenses or has gone toward stock 
ld s’ livid ds I toward he i 
nulation of ind surplus.—Harold 
Seym n Moody's Magazine for Jan 


Alcohol not Denaturized as a 
Motor-car Fuel in Persia 


het t lik eing an Eastern 
potentate when ire in what called 
hat,” tl h tl parti ually, by 
the w wear turbans or f \s for 
mstance L’] air tel t] I wing tale 
with regard to the Shal f Persia’s new 
notor-car. which reached Teheran shortly 
hbetor}r t] S] I | Pers inl 
narch wished t ry the r almost be 
I had n pacl OM, King of 

NN 1 tl (y d \ eT here 
spirit for d gy the « “What,” re 
lied the S] it What about 
d cog1 S68! Bru mie yim 
bottles of it at This was done 
| thus p that the motor 
f the Per ruler was driven b 

tles f re A orth f2 per hottle 

‘ na | 1 e Jou nal 
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Strainers for Hydraulic Machines 


Recently the necessity arose of devising 
way to prevent dirt from passing 
a number of hydraulically worked 


SOME 
into 
machines, as the strainer (if there was one 


at the intake end of the suction pipe 
through which the water supply was ob- 
tained) allowed dirt to pass into the 
pumps This dirt, lodging under the 
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FOR 


STRAINER 


valves, would not allow them to seat prop- 
erly, thus preventing the proper pressure 
being maintained. 

\ method used in marine work was sug- 
satisfactory. 
The drains 


gested and proved entirely 
The method was as follows: 
from the different compartments of a ship 
into one main suction, which in 


system of 


are led 


turn is connected through a 


controlling valves to a pump, generally 
termed the bilge pump for 
preventing the dirt from passing into the 
valves and pump, a type of strainer is used 


\s a means 
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Discussing Phases of Machine Design and Construction 


given the name of McComb 
strainer. I do not know the history of it, 
but McComb was a naval officer. Fig. 1 
shows the body and cover, which are gen- 
erally made of cast iron, but sometimes of 
composition, the basket of woven wire 
strainers, of 


which is 


galvanized (but in small 


tinned with perforated holes), 


and the yoke and screw for securing the 


copper, 
cover in place, as a perfect joint must be 


MATERIAL 


Body Cast Iron Galvanized 
Cover 
Yoke W rt. Steel 

Screw 

Nut Bras 


Lifting King W rt, Steel Galvanised 


Pipe Plug Cast Lrow 


STRAINER BASKET 


To be No, 13, U-S.5.G., y mesh, galvanized and to 
have a diameter of one auc one-Lalf times the diameter of 
the pipe, and » length of twice the diameter of the pipe. 

Handle ard frame of basket No.12- U.S.5, gaze. 

Basket galvanized when completed 


The finish of the basket 
at top and handle 
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kept to prevent the breaking of the suc- 
tion. The yoke may be constructed some- 
what differently, but this type has fewer 
parts than any other. The strainer is al- 
ways placed as near the pump as possible, 
so that, if there seems to be an insufficient 
water supply, the screw on the cover can 
be slacked as soon as the pump is stopped, 
the yoke swung back, the cover removed, 
and the basket taken out. If it has dirt in 
il, a spare one, which is kept hanging near, 
is inserted. The short time consumed, in 
contrast to that necessary to get down into 


ir. ae 


CORRESPONDENCE 


January 31, 
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the water at the intake end of the suction 
pipe, can easily be seen to be an advan- 
tage. 

The handle of the basket should be high 
enough so that the boss on the under side 
of the cover will press it down in place. 
The body of the strainer can be arranged 
in a number of ways, as shown in Fig. 2, 
to suit the piping system. Type A has a 
high inlet and outlet; B, inlet and 
high outlet; while C and D have low inlet 
and outlet. The clearing and drain plugs 
should be of composition, for if they were 


low 


of the same material as the body the cor- 
rosion which would take place would pre- 
vent The 
face of the cover should be painted, so 


their being readily removed. 


that the gum joint will not stick when it 


is removed A. H. Nourse 





The Technical Graduate from the 


Professor's Standpoint 


whether it is safe for a 
your 


[ do not know 
teacher to say anything in 
columns or not, Of course, we are an 
impracticable lot, but that is only one of 


school 


our troubles. Here is a sample of an 
other kind: 
mate solution, but it is accurate enough 
for practical This 
solved correctly, involves too much work 
This is a 


solution of a 


“This is only an approxi- 


purposes. problem, 


to do at ordinary prices.” note 
appended to an alleged 
problem which I gave in the class the 
other day. As a matter of fact the error 
in the “approximation” was about 75 per 
cent., and just what the student’s idea of 
ordinary prices was I do not know. 

I try to impress on my students the fact 
that there are some things that should be 
done to the greatest degree of accuracy, 
and some in which an approximation is 
just the thing, I have been told that it is 
an unsafe thing. This proves it. It is for 
just such reasons as this that professors 
teach their students only those things on 
which they have positive information, or 
think they have. They do not dare to 
allow their students to realize that beyond 
the fixed knowledge there is 
doubt and disagreement, and beyond that 
a region of blank space, so far as knowl 
I have no doubt that 
this is one reason why technical graduates 
have a hard time the first year or so 
They graduate wnder the impression that 
they have been over the entire field of en- 
a matter of fact they 
bit around the edges. 


a region of 


edge is concerned 


gineering, while as 


have only nibbled a 
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It takes lots of nerve for a 
fessor to get up before a class of boys, 
delight is to “stick 


tell them 


whose the 


greatest 


and that there are a lor 


prof.” 


yf things that he does not know 


THE VARIETY OF WORK THAT GRADUATES DO 


trouble Here at this 


school we have been sending out 


Chen another 


years, and we keep track of them 


are doing about as many different things 
as there are men They have averaged 


to have three or four different jobs apiece 


since they graduated, mostly different. 
Some overlap, but I should say that we 
have to train these boys so that they cat 


go at any one of 























SHOWING VARIOUS 


FIG. 2 


of them are doing work that 


in the college ever saw 


are doing work of which their 
never heard 


SOMEBODY ELSE SHOULD 


How can we train these 


they can walk in on a new job, hang up 
their coats, and take hold of the work, as 


if they were familiar with it? We ought 


; ' 
to resign and let some of you people that 


t 
know these things take our places, But 
you won't take them for the pay we get 
More tl who 


than that, you 


men we send ont 


k ck 


won't chip in 


about the sort of 


ind give the schools money 


enough so that they can afford to pay bet 
ter salaries. The only thing that we can 
do is to train these boys in the underlying 
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princ ples I 
them to do, and leave it t vou to show 
them how toa yply these prin 


} 


business 


SUPERFLUOUS SUBJECTS OF STUDY 
Probably we may send you a graduate 
who has studied 30 or 4o different sub 
jects In vour work there ar i doze 
of these subjects of which you never 


heard. He tells you about what he studied 


and you tell him that we are a lot of dubs 
to fill h n p wit il ] i Ss iff Inste¢ d 
of something practica We send another 


man to another shop. He finds the 


ren things that 


it they are not 


— 
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the same things that yo man did not 
need. If we send o n who are fitted 
for vour work it means that every man, 


fitt tl may take ian he 
now. We have trained the boys in physics 
so that they can, if 1 ssarv, make fine 
measurements You s ne of them to 
getting the length ift where any 
thing within an inch will d He spends 
ill the morning and ~_ to a thou 
sandth of an incl He |] st as goo 

dgment about it W d have on 
some job equ range you, and yet 
you say that w rn t t of hal 
baked idiots 

ORIGIN OF THE SWELLED HEAD 
You say that we gi them swe l 
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heads We don (a t \ 

i id and ff t tak whol s 
wholesale Ther é hers ach ot 
f r gradi « Beate nself on ’ 
to be k ked down the hig Ider 
\ fai px ( ( f them ry l ! 
will make eg 1, ly know S 1 
bid up. You é ig ig kK 
| \ know vou d t hay keep 
the pig if he does not fat up easily. So 
\ take on tour ve, if \ ’ 
and ) the han \y nk 
tl Vv art WW t | k st ! 
drop tl rest Ch ther four do t 
know 1 | wal ( eca hey 
do t know g] know a 
tain forms oft ge are considered en 
tirely Christia ng some men. If they 
have swelled } 1 \ rive then th 
swell neg ] ! that | can eC ill mus 
do the same thing that the big el l 

mpanies d tal graduates tl 
ire, and then spend a yea r two giving 
hem an insight into their particular 
rancl f th ul (ot rs¢ it 
. _s Lieiaa i \ af wna , 

le, TO ch p < nd n ike t pos 
sible tor } h 1 to offer 
post-graduat ible men to b 
tt ned } { eds but W 
know \ will | t ecause you aft 
r¢ illy Dp t Ww ¢ ~ ] is t 7 


INSTRUCTOR 


The Manufacturing Shop for the 
Apprentice 


, that a young 
man apprenticeship, 1s 
} 


1 
contemptat ny in 


idvised against enlisting services with 


a large concern engaged in the manufact 


1 


ure of machines of st \ 


indard design \s a 


rule. the chief objection raised is to the 


effect that the extensive use of and 


jigs 


xtures, in a shop of this description, 


little instructive work for the ap 


leaves 
prentice 
d fixtures are used 


is kind, for in 


extensively, in shop f tl 

th cessf manufacture of machinery 
on a large s they are indispensable 
Neverthel it does not follow that there 
is no @g 1 work left for the apprentice 


espe ially noted 


for this feature of up-to-date manufact 
ure, will be found an equally good system 
of apprenticeship, which almost entirely 


excludes the use of either jigs or fixtures, 


these tools being manipulated by what is 
day-help 


ck finitely 


The term 
divided into 
lathe 


kn Wil as 


hip 1s 


generally 
of apprentices 


periods, variou ly devoted to work, 


milling-machine practice, planer work, as 


sembling and 


erecting machinery and, in 


to the building ot 1g 


a few instances, 


and fixtures, which 


not 
is acknowledged to 
the best work in the machinist’s line 
also 
as applied to manufacture, 
b te 


much emphasized, for it is lack of system 


There is a splendid opportunity to 


study system 


the importance of which cannot 
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that is accountable in no small measure 
for the failures which from time to time 
occur in the industrial world 

[he man who schools himself in sys 


tematic as well as in mechanical methods, 
is the best equipped to fill the high places 
in the machine building industry 

T. H. HANLEY 


Desincion af the Yard from the 


Meter. 

There is a peculiar point in the re- 
lation between the standard meter and 
the standard yard that has an important 
bearing on the matter dealt with by 
Louis A. Fischer in his article describ 
ing the method of comparing standard 
measure bars, page 547 


DIFFERENCE IN YARDS 
Che point is that there is a difference b« 
tween the legalized equivalent for the meter 


The 


American adoption for the equivalent of 


in the United States and in England 


a meter 1s 39.37 inches, as stated by 
Mr. Fischer, and I presume that this is 
legal in the United States It is, how- 
ever, only an approximation, as the ac 
tual length of the meter in inches 1s 
not exactly 30.37 The legal equivalent 
in England is 39.370113 inches (a dif- 
ference of 0.000113 inch), and this 1s, 
| believe, nearer correct 

Vhe difference will not seem much to 
the stone-mason, and the railroad ma 
chinist may not worry about it, but it 
is quite a serious matter to the gage 
maker, particularly in its’ relation to 


reference This error only 


the 


standards of 


show for keeping 


y 
goes to 


the 


necessity 
the English 
and | 


comparing 


metric system and sys 


not 
stand- 


distinctly do 


the 


tem separate, 


think practice of 


ards of length in English measure with 


inetric standards is one to be encouraged 
here is only one metric standard, and 
that is the meter, and only one English 


standard, which is the yard. In refer- 


ring one standard yard to another there 


is a possibility of error in measurement, 


as it will be admitted that it is impos- 
sible to obtain absolute accuracy; but 
comparing a yard with the metric stand 
ard permits of the possibility of at least 
two errors, since the yard cannot be 
compared with the meter, but with a 
fraction of it, ie, 914.4018 mm. or 


thereabout 


Although it is possible to determine 


the value of the sub-divisions of the 
meter (or the yard) with an extremely 
small degree of error, the fact remains 
that 914.4018 mm. is not the metric 
basic standard, and, if 39.37 inches 1s 
not the correct equivalent, it follows 
that o.g144018 of this is not a correct 
vard 


Of course, the errors on short lengths 
but as it 
difference of 1 
it makes 


are very small, is possible to 


inch 
how 


detect a 254,000 by 


comparison, one wonder 
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confusion has not arisen in the compari- 
sons of the sub-divisions of the yard with 


the sub-divisions of the meter on even 
small sizes. 
NEW STANDARD BAR FOR THE YARD 
I think the British method of bring- 


ing the reference standard up to date by 
new platinum-iridium yard will 


making a 
| in the long run, as 


far the 


ve by best 


the yard is the actual standard of the 
United 


States and England, and the two 


systems of measurement are so incom- 


that mixed the 
The incompatibility is 
increased by the fact that 
should be measured at oO 


whereas English stand 


patible the less they are 
better further 
the metric 


standards de- 
grees Centigrade . 


ards should be 


( 10.07 


measured at 62 degrees 


Fahrenheit degrees Centigrade). 


When the coefficients of expansion of the 
two standards being compared are known 


their sizes at any temperature can be cal- 
culated, but calculations lead to figures 


that make approximations necessary, 
the 
coefficient of expansion, and the difficulty 


of this 


ind possible error in determining 


controlling temperature make 


method of comparing undesirable when 


SO easily avoided by keeping 


the two systems distinctly separate 
VALUE OF EQUIVALENT CHANGED BY LAW 

Chere is a point about the equivalent 
of a meter that is worth mentioning, 
although it does not affect the matter 
referred to above, but it will serve to 
show the undesirability of intermixing 
metric and English. The Weights and 
\Mleasures Act of 1878 legalized the 
English equivalent for a meter at 39.- 
37079 inches, and I believe the same 
equivalent maintained for some time in 
the United States, since it is quoted in 
“Standards of Length’ by Mr. Bond, at 
practically the same figure. Twenty years 
after this date, however (May, 1808), 
an act was passed making the equiva- 
lent 39.370113 inches in Great Britain, 
ind this maintains, and is, apparently, a 
closer equivalent than the \merican 
idoption of 39.37 inches 

An examination of 15 or 18 text 
books and tables of metric equivalents 
shows the fact that few of them contain 


a correct equivalent for a meter, and that 


the average table of equivalents is most 
unreliable when dealing with fine meas- 
urements Only three text books out 


f the number examined gave the correct 


equivalent, although the bulk of them 
were of comparatively recent publication 
In the case of one American text book, 
and an English pocket book, the pub 
1901-2 
Inch. 
P. C. No. 2 No. 1 0 000024 
P. ¢. No. 3 No. 1 - 0.000006 
P. ¢ No. 5 = Noa. 1 0 O000R5 
lishers, evidently with a desire to strike 
a happy medium, gave the equivalent as 
39.370432 inches The jewel of the lot, 
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however, was the statement that a meter 
equaled 3 feet, 336 inches bare. Two 
meters, by the way, equaled 6 feet, 6 


11/16 inches, 1/32 inch and 1/64 inch 
full. J. E. Storey. 
Harrington, England, 
lhe above letter from the expert of 
The Newall Engineering Company, 
whose interesting gages and measuring 


instruments have been described and il- 


lustrated in our columns, was submitted 
to Mr. Fischer, the Bureau of Standards 
expert, whose article is referred to. He 
replies as follows: 

While the criticisms by Mr. Storey of 
the practice of deriving the yard from the 
meter may at first sight appear to be well 
taken, I that the more 


thoroughly the matter is discussed and the 


am certain 


reasons which prompted this action under 


stood the more will the wisdom of this 
course be recognized and approved 
OUR YARD DEFINITE 
The result of the action taken in 1892 


has been to give the United States yard a 


definite length, whereas Great Britain 


finds itself fourteen years later without 


reliable standard. In answering the criti 


cisms of Mr. Storey, I shall claim the 
privilege of repeating some _ statements 
made in my former article. 


[he first and perhaps the most import 
ant claim made by Mr. Storey is that the 
the 
legalized in England is more nearly cor 


value of meter, 39.370113 inches, 
rect than the more convenient value 39.37 
legalized in the United States. If it can 
be shown that the difference of 0.000113 
inch between the legal equivalents in the 
two countries is less than the uncertainty 
in the comparison of two identical yards, 
the the 
of the Imperial yard, then it would seem 
that the need not worry the 
makers more than it the 


or the mason 


or less than variations in length 
difference 


does 


gage 
1 


any 
railroad machinist stone 

\ COMPARISON OF 
While 


value of the 


COMPARISONS 


the 
3ritish Imperial Yard cannot 


there is other evidence that 
be reproduced or maintained closer than 
the the of last 
comparison of the Imperial yard (No. 1) 


0.00015 inch, report the 
and its three parliamentary copies (Nos 
2, 3 and 5) is sufficient to prove this claim 
[he comparisons referred to are described 
report of the 


in the superintendent of 


weights and measures, Standards Depart 
ment, Board of Trade, 1903, and the results 
are given of four comparisons made be 
tween 1855 and 1902. In order than any 
one may draw his own conclusion, the re 


1 e af 
suits of the 


comparisons are here given 


18992. 1876. 1855. 
Inch. Inch. Inch. 
0.000006 0. 000036 0, 000024 


0, 000055 
0. 000070 


0 O00CO5T 
— 0000033 


0.000034 
— 0.000055 


the comparisons made in 
the relation of the Im 
1 and parliamentary copy 


Considering 
1892 and 1901-2, 
perial yard No 
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No. 3 from 
0.000096, a total of 0.000151 inch, while 
the No. I No. 5 


changed from +0.000070 to —0.000085, 01 


changed +-0.000055 to 


relation between and 


a total of 0.000155 inch 


All of the above bars were made at thx 


same time and are of the same form and 


material, consequently there 1s no reas 
to suppose that the Imperial yard is less 
liable to changes than its 


copies 


so far as two comparisons consi 


throw any light on the question, they 
in indicating that the change was 


rather than in Nos 


agree 


the Imperial yard 


and 5. I do not claim that this 1s 
case, but merely that the Imperial y 
cannot be reproduced closer than t 
0.00015 part of an inch. If this is ad 


nitted, what becomes of Mr. Storey’s clain 


that the British value of the metet 
inches, which is 0.000113 in larger th 
the United States value, is more nearly 
correct | for one cannot see th st 
egalizing a relation carried out t 
lonths of an inch when it 1s doubtt t 


the ten-thousandth 


Mr. Storey also objects to the fact that 
the yard cannot be compared with tl 
meter but only with a fraction of tl 
meter 


COMPARISON OF THE YARD WITH A FRAG »N 


OF THE METER 


[he dimensions of machines or gag 
are not usually a certain number of wh 
meters or yard, they are but fractions ot 
these standards (,ages are usu illy cer 


tain number of inches or parts of inches, 


a certain number of millimeters, and we do 


not consider them inaccurate for this rea 


son The accuracy of the inch and tl 
foot are not doubtful because they a1 
derived from the yard, nor is that of t 
millimeter or the decimeter because they 
are fractions of the meter. Why, the 
should a length equivalent to o.g144018 


meter, which we call a yard and which ts 


a yard as closely as it is possible to d 


fine that thé gage mak 


standard, give 


any concern? It is a perfectly definit 


part of the best xed standard f 


in the world and it can be measured wit! 
an accuracy many times greater than 
is possible to obtain by referen to th 
present Imperial yard 
HOW SHALL ITS LENGTH BE DETERMINI 
Mr. Storey seems to think that tl 
whole difficulty will be overcome if Great 
Britain adopts a platinum-iridium yard 
but assuming that this course is to be 
pursued how is the length of the new 


standard to be determined ? 
agency can guarantee to rule two lines 
a bar that will be a yard apart at some 


temperature as closely as_ the 
limit being 
the United 


States yard is now fixed as closely as tl 


definite 


1/250000 part of an inch, this 


named because the length of 


in terms of the meter The new vard 


would, therefore, in all probability, hav 


a correction which might amount to mor 
an inch if the ex 


than the o.ooo1 part of 
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perience of the International Committee on 


Weights and Measures 


, , 
iccepted as Un 


criterion. Out of the thirty bars made 
inder the supervisio1 tf this committec 
mly one agreed with tl riginal Meter 
des Archives so closely that the difference 
was within the p vlc r of com 
parison Che other ‘ found to hav 
rrections ctw 0.000 3 ind 0.0028 
ullimeter \s it is ) le tha 
G t Br n Wi g expe rt 
naking g f platinum 
dium bars for t kK S¢ g on 

practh v \ the pres 
Imperial yar t Ww lly n 
pelled to either ignore any slight difference 
ind between the new vard and tl In 
pel il Vi l at § ) 
lse to apply a « ‘ W rd 
I l NY rses 
\\ t I ny wW r S stactory 
that adopt ' States 

ee 10 

; 

» 1 K q T d 
S St¢ lopted < 

- ~ ] ie nb 
Great Britau n l interest in th 
te , ai , p seta of 
leas 1 ther ylatinum-iridium 

py o standard der these cit 
nstances il 1 < I \\ it ] is 
r l sau the pos lity I 
ep cing tl I mpe l vould 
1 G t B ! uld not 
lo bette han follow examples of 
this y and Jap ) xing the new 
ird by reference the Internationa 





A Tapping Chuck 





lapping small blind holes to their full 
de pth with certainty not among the best 
f jobs for the life of the tap, unless some 
itomatic reversing or friction slip chuck 
is used. The lack of such an adjunct to 
ir tapping macl sed the devising 
f the chuck desc1 erewitl 

The chuck was particularly made for 
tapping axial holes less tl s inch diam 

r in the ends of 5/16-inch round Swed 
ish-iron bell-bobbin cores, the work being 
fed up to the tap by the tail 
spindle with which the machine is 
provided Referring to the sketch, the 
irrangement consist f driving shell D 
bored to the depth wn by the dotted 
lines, an easy fit for the tap-chuck proper 
C. The solid portion of /) is cut away, 


exposing a little more than half of the 
bore The tap-chuck is also cut 
the back to f 


than a 


rm a tongue a little 
semicircle in cross section 
tongue projects through the cut-away 
tion of D with 
D \ headed steel p > with a convex 


Tace d 


por 


hereby engaging positively 


washer is fixed to C, either by 
the 


tap is fixed by 


screwing or tight driving, through 


spring 4 As s 


the mac iT nd the tap-« cK ( sp led 
out against the action of the spring 4 
being turned while to cause the tongue 
on (© to res 1 ledge formed on tl 

bottom of LD) tap will then. be set to 
the f ext I travel, \ nee 
movement being made possible by the 
travel of tl tail spind By — slightly 
tur ne ¢ un s ng ¢ yrresponds to 
the opening in J), the spring pulling on (¢ 
will pull it back. It will be plainly seen 
that if the machine le t in motion and 
the work ted up tap wil e kept 
back til the work ps feeding, when ( 
will be drawn out until it is completely in 

? 





\ API H I 
he I ( » will cea ) 
rotate he n line sli d then be re 
versed and tl work pushed forward 
slightly t use the spring to pull C into 
engagement with D \ necessary pre 
cautior to hold the work back tightly 
to prevent it running up on the tap. Th 
chuck is made of hardened steel through 


ut WV 


M ADDISON 


lhe French Minister of Pub Instruc 
tion has decided t t ll te hers throug! 
Krance are in future to employ th: 
following distinctive abbreviations for the 
various weights nd measure kor de 
ting length—myriametre, Mm: kil 
netre, Kr hectometre, Hm; decametre, 


mett m; decimetre, dm; centim«e 


cm, and millimetre, mm. For areas 


hectare are, a, and centi re, ca or m 
ror re ft bulk (timbet - decastere, 
las; ster rm’, and decistere, ds. For 
me 1 t mass and weight—tonne, t; 
quinta netriqu ( kilogramme, kg: 
hectogramme, hg decagramme, dag: 
gramme, g decigramm« dg; cent 

vgramme, c¢ nd milligramme, mg For 
measure ot capacity—kilolitre, kl: he« 

t tre, hl: decalitr da litre, 1; decilitre, 
dl; centilitre, « d muillilitre, ml The 
use of the apital etters tor the three 


denominations of length are in 
ind all the 
other abbreviatio1 tollow yn 
lines Phe 
tween the 
nd k.g 


lime tre disappe if 


lar yest 
tended to prevent contusion, 
uniform 
employment of full stops be 


letter is othcially abolished, 


for kilogramme and m.m. for mil 


When a mere man on simple, silent 
20-pound bicycle is able t pedal mort 
than 59 mile in 60 minutes and better 
than 105 miles in two hours, the world 


wide clatter created by the performances 


of the big, thundering 100-horse-power 


that « Vanderbilt 


monsters 


OmMmpe te 1! cup 
races and like events, seems gross exag 
geration, indeed Ricycline World 
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What is a Yard? 


It is generally supposed that the British 
yard and that used in America are iden 


tical, They are so for all practical pu 
poses, but there is nevertheless a differ 

. } . , sh), he 
ence which, some day, may possibly be 


come a matter of some importance 
it is adjusted. 
that the actual 


not 


The facts seem to be 


length of the British imperial yard is 


determinable within about 


known nor 

0.00015 inch. Ours is known within a 
much smaller limit, simply because it 1s 
defined as a definite fraction of the best 


known fixed standard of lengt! 
It has been and is being constantly de 


clared that measurements in the English 


system cannot be derived from meas- 


that the two sys 


This is be 


urements in the metric; 


tems are incommensurable 


lieved by some to be true, even with such 


ordinary measurements as are made in 


machine construction As a result of the 


that our standard yard is de 


statement 


rived from, and is expressed as a certain 


fraction of, a platinum-iridium bar one 


meter long, made at the International Bu- 
Standards, 


been expressed ; also the 


reau of much indignation has 
conviction th 


ich We we 


urged, nay, challengéd, to arrange for the 
} 


a thing was impossible 
cle showing just how 


Part 


publication of an arti 


a thing was done At page 547, 
blished an 


», of Vol. 20, we pu article by 


Louis A, | 


lustrating the 


ischer, giving in detail and il 


methods followed in doing 


such work in our Bureau of Standards, at 
Washington 
No criticism of these 


opinion expressing doubt as to the accur 


methods nor any 


acy secured by them has come to our 


We have, 


tion from an English expert in such mat 


notice however, a communica 


ters, which we pubhsh in another part of 


this issue, and with it Mr. Fischer's an 


swer 


The facts to be derived from these tw> 


mmmunications are very interesting to ail 
who have to do with close or refined meas- 


uring. 


In view of tl 


the facts set forth in the 
M: 
lischer, the answer to the question of how 


the British go about de 


British official records quoted by 


and fixing the length of the new 


fining 


ind modern standard yard bar, which 
they contemplate making, is not so simple 


as it looks 


at the first glance 


“Just 


present 


would say 
length as the 
bronze bar.” But what is that length, and 


how is it to be determined? An obvious 


number of 


way would be to make a large 

careful determinations of its length, and 
call the average of them the t1 length 
These different observations would prob 
ibly differ from each other by as much as 
0.00015 inch; due mainly to inherent de 


ficiencies and uncertainties in 


self. While this error, which in 
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would amount to only about four mil- 
lionths of an inch, is small, and with our 
present stage of refinement in measur 


ing will be far from discoverable in any 
constructive work, it would yet seem to be 
very desirable in every way that the yard 
sritain and our own yard should 
alike as refine 1 
methods of mensuration can make them, 
Not alone in Mr. Fischer’s opinion, but 


of Great 


ve as nearly the most 


in the opinions of others, well qualified to 
speak upon the subjectthere is no way bet 
ter than, nor any as good as, to define the 
British imperial yard as a certain fraction 
of the length of the metric standard bar, 
and then to make a new yard bar by com 
parison with the metric standard. 

If this be true, then it would seem to be 
the dictate of common sense to fix the re 
the 
same value established by 


Japan, after 


lation between British yard and the 


meter at the 
accepted by 


uurselves and 


careful examination [he difference in 
results will not be noticeable so long as 
the present bronze, steel and other rela 


standards of length are con- 


+1] 
lil 


tively crude 


sidered; but it will be discoverable when 
modern, scientifically constructed bars are 
other. In 
Britain 
the 
equivalent for the length of the meter, or 


other 
finally 
British 


compared with each 


words, whether Great 


idopts 39.370113 inches as 


our own simpler and more convenient 


39.37 inches, will make no difference that 
iny machine constructor will be able to 
discover; and none that any bureau of 


standards man can discover until he comes 


to compare two modern, scientifically 


iridium bars 


made platinum 
It seems a pity that a difference between 


the Imperial and the United States yard 


should exist for such an intangible and 


unimportant reason, and we venture t»> 


hope that if Great Britain makes a new 


standaid vard bar, it will be the game as 
the vard we derive from the standard of 


f Weights and 


may be 


the. International Bureau 


Measures—to the end that there 


the closest possible agreement between 


the two principal nations that adhere to 


the yard in their answer to the question 


‘ } 


which forms the title of this article 





As to Guarantees of Production 


with Machine Tools 


an article, 


the 


\ short 


in’ which 


time ago we printed 


the 
certain 


unreasonableness of 
tool 
said unreasonableness being based 
his 


gracefully a machine tool which did upon 


buyer of a machine was set 


action in declining to accept 


trial only 3% times the amount of work 
the buyer had been doing previously, 
whereas the builder of the new tool had 
agreed that it would do four times as 


much as he had been doing, The builder 
»f the tool in this case considered that the 
that he 
uught to be entirely satisfied with a new 
that 


uuyer was unreasonable, and 


machine would do more than three 
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times the work he had been doing pt 
vious]) 

This raises an interesting question. It 


is probably true that in most cases a man 
uught to be well 
what the 


Nev er- 


yntract is a contract, and when 


who buys a new machine 
satisfied if it does thre¢ 


older 


times 
machine has been 


theless ac 


it is made both parties to it may base 
other arrangements upon this contract, 


and depend upon its being fully and com 


pletely carried out. Suppose, for instance, 


con 


that the buyer of a new machine is 


sidering the purchase of several different 


machines, or is planning several alterna 


tive ways of doing a certain line of man 


ufacturing work within his establishment 


He comes to a decision, after careful 


study, as to which is the best machine to 


put in, basing this decision not only upon 


first cost of the various machines or 
Sstallations investigated, but also upon 
their prospective durability, and the rat 


at which they can be made to produce 
work 
to make, it 


each machine 


Having decided what 
xg 


may be important to him tha 
or individual element 
shall do 


contracted to do, 


installation what it is guaran 


teed or and he may 
make 


upon 


contracts to furnish work based 


such a guaranteed performance by 
each of the elements composing his instal 
In such a case is he really 


lation unrea 


machin 


the work 


sonable if he objects when a 


four times 


guaranteed to do 


that his old one had been doing, pt 


ves 


upon trial to do only 3% times as much? 


+ 


Is it not better on the whole that, un 


less the builder of a machine tool is ab 
solutely certain as to the amount of work 
that can be done, he should make his 
guarantee or his promise always a little, 


or perhaps considerably, below 


knows that do? If after making 
this offer which he 
make the prospective buyer is not 


what he 
he can 
all . +} . 
allowance the can 
suff 
business, then 


the 


ciently attractive to bring 


possibly it is better to business 


] > 
lose 
than to undertake it with any chance that 
it may turn out unfavorably and unpleas 


We know of 


making the most careful investigation and 


antly concerns who, after 


calculations as to what their machine will 
do in a given position, always guarantee 
materially less. The customer, instead of 


being disappointed, is happily surprised, 
and the plan works well 
strikes a 


enough to make 2 


If a buyer of broadcloth bar 


gain and contracts for 
suit of clothes, ought he to be satisfied 
three-fourths of 


rood cloth for the 


with the delivery of 


enough, because it is 


money ? 





Supervision of Railroads 
James J. Hill, an undoubted authority 


on railroad matters, and a man of very 


great ability, has been telling the people 
of the country how much money needs to 
be spent annually in increasing the capa- 


city of our railroads. It is a prodigious 
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amount, more, in fact, than some other 


necessary; but 
Hill 


money will not be obtainable un 


authorities believe to be 
whether it is or not, M1 


that the 


warns us 


less the general public ceases its agitation 


for a greater participation in th¢ 


manage 


ment of what really constitute the mod 


ern highways of the nation 
Sate to 


but 


wrong, however, it is probably 


say that agitation will not cease, will 


go on The people of the country gen 
erally, not merely agitators, but business 


men, farmers, and other conservative citi 


ens throughout the country, have become 


convinced that the interests of the public 


ave not been, and are not being, suth 


looked 


and it is morally certain that 


ciently after in connection with 


ur railways; 


the agitation for a greater control and su 
these roads will go on 


: ’ 
pervision ol! until 


such greater control and supervision art 


~¢ cured 


In this connection is interesting to ob 


that such a conservative paper as the 


serve 


imes, of London, in commenting upon 


the American railroad situation, recently 
“The 


even in the largest lines, are 


hands of 


whole interests of the share 


holders, mer 


gambling counters in the pos 


sessors of enormous wealth amassed by 
downright plunder There is certainly 
need on all grounds -t thorough in 
estigation and for the thoroughgoing 
reforms President Roosevelt has set him 
self to carry out.” 
Transplanted Industries 
Of course the end of the t of th 


Westing 
een reached 
that at the 


establishment of the British 
} 


house Company has not ye 


but it 1s interesting to note 
present stage of the proceedings it is the 
turn of our British cousins to draw morals 
from the experience. There is no denying 
with the com 
pany as they were expected to go. In the 
trade, it has had 


It has been dis 


not gone 


that things hav: 
competition for not 
things entirely its own way 
covered that there are a good many things 
pertaining to the general and the particu 
lar industrial situation in Great Britain 
which must be thoroughly learned befor: 
one can hope to conduct manufacturing 
operations there with a fair prospect of 
that the 


methods of American 


taken bodily 


success ; 


shops cannot be and trans 


planted to England. It might possibly be 


done if one could take with him not only 


hy ] 


his officials, manager and men for re 


sponsible positions, but also the entire 


force of workmen, and if h ould then 
hold them there 


ticable to do this; in other 


Obviously it is not prac 


words, any at 


tempt to establish an industry there by 


Americans must in the nature of the case 
be more or less of an attempt at mixing 
the two systems, and as things now stand, 
the British competitors of the Westing 
house British Company consider them 
selves entitled to do a little crowing and 


are doing it 


beh 

p l ( cp Vy the « npany, ¢ 
marks H we have pretty complete 
idmission tl tempt to American 
English indus | methods in t drastic 

I Tri lw duc CYL ird to n 
ve el I a ed Whe \ 
go to Re e, ¥ 1 st d is the Roman 
d ind whe sta ness in th 


United 
the fashions 


Kingdom, you must 
s+} +} 9197) 9 
can cope with the volum f work g¢ 
erated by a country as big and as exten 
y popu 


, , 
place in an island 


sivel lated as the States are out of 
7 
already 


bulk of its 


ike our own 
admirably served and with the 
electric trade beyond its borders.” 


No doubt the c 
+} 


the end overcome all obstacles, but in the 


11 


mpany named will in 


meantime other Americans and in fact 
manufacturers everywhere ought to profit 


by its experience 


The Telephone in New 
City 


York 


[he telephone business in New York 
rettv bie thing. This 

han Londot 
irge cities of Great 
not only 


Paris, but more than all the tele 


more 
than 
phones in France, Belgium, Holland and 


Switzerland combined: and more than are 


to be found in the twenty largest cities in 
Germany [he number of telephones in 
service and under contract in the com 
bined territories of The New York Tele 
phone Company and The New York & 
New Jersey Telephone Company is 389, 


ere are 182 c¢ and the 


17,000. Th 


000 tl ntral 
total number of employees is 
New York 


of 738 pages, weighs three pounds, and 


} 
Omces 


Telephone Directory is a book 


one edition of it fills a train of 25 freight 


cars The book is revised and redis 
tributed every four months 
When the buildings that constitute 


New York are 


tion, telephones are regularly installed by 


modern under construc 


means of which men employed in various 


parts of the structure communicate with 


each other; and mortar and other building 


materials are now regularly 


ordered up 
by telephon 


Murray, 
casion of the visit of 


General speaking on the oc 


the American So 
ciety of Mechanical Engineers to Sandy 
Hook 


and comparing the older installation 


of disappearing guns, those mounted on 
platforms arranged to be hoisted and 
lowered by hydraulic power, with those 
mounted on the modern disappearing car 
riage, said that whereas the two guns 
with the first named arrangement cost 
about -$700,000 and could fire one shot in 
hve minutes, the latter had cost about 
$300,000 only, and could fire a shot every 


50 seconds 
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NEW TOOLS AND MACHINE SHOP 
APPLIANCES 
\ BENDING MACHINE required for certain work, one of which 
Fig 1 shows a machine for bending 3S shown lying against the skid to the 
metal to various shapes, and Fig. 2 shows right. When material is to be bent it ts 
inserted vertically between the two dies, 
the material is clamped by turning the 
hand wheel and the hand lever is pulled 
down, This brings the upper die in con 














Fit I \ BENDING MACHINE 


a few of the shapes bent on this machin 
lie 
bend iron up to 1! 


Light iron can be bent cold 


machine is hand operated, and wi!! 
inches thick by 12 
inches wid 
while the larger sizes must be heated 
At the top of the machine is th 
lever, feet This 
and is readily 
of this 
Che 
the 


ope i 


ating long fits into 


hve 
a recess in the moving die, 
The 


downward 


removed if desired motion 


lever, In Ope ration, 1s 


approximately vertical face between 


housings is the upper or moving die; im 
mediately in front of this is the fixed die 
the bend is made, 


It is fixed at the time 





, L. yy 


A 





iol 


a 











FIG. 2. SOME OF THE SHAPES BENT ON THE 
MACHINE 
but is adjustable in a horizontal plane 


The shaft 


eccentrics, 


by means of the hand wheel 


of the hand wheel has two 
which actuate the lower die through con 
one of which is shown in 
the illustration. This 


when clamping the material between the 


necting rods, 


motion is used 


The lower die is also vertically ad 


ches 
justable by means of two eccentrics on the 
sides of the machine and immediately be- 
die. Various angle blocks are 


neath the 


tact with the material, and draws it 
to the lower die or the angle block, should 
it be necessary 

The machine is 25 
inches high, 4 feet 
ing the skids, and weighs 800 pounds 


to use one 
inches wide, 23 


3 inches long, inclt 


It is built by the American Road Ma 
chine Company, Kennet Square, Penn 
\ MOTOR-DRIVEN KNIFE GRINDER 
lhe illustration shows a machine for 
grinding planer, paper-cutter and similar 
knives. The cross feed is automatic and 
can be set to stop feeding at any point 
The work is flooded with water. The 
knife bar to which the blades are se 


cured can be swiveled so as to make the 


emery wheel cut the same on each end 
of the traverse \ graduated dial at the 
end of the knife bar insures the knife be 
nL set to the desired bevel By re 
leasing the friction in the center of the 
large hand-wheel, the carriage can be 
traversed by hand. The emery wheel is 
set on an extension with box leg and 


is so arranged that the wheel can be set 


fe rw ard when worn 


[he motor is mounted on a bracket at 


tached to the side of the machine and 

















\ MOTOR-DRIVEN KNIFE GRINDER 


supported on a base reaching to the floor 
The emery wheel is driven through gear 
that 
through wear, to shift it 

necessary to shift the 
takes an emery 


ing in such a manner when it be- 


comes necessary, 
forward it is not 


The 


wheel 26 inches diameter by 1! 


motor machine 
inches 
face, with a 12-inch hole. The spindle is 
has_ self-oiling 
These machines 


are built in four sizes, from 32 to 62 inches 


114 inches diameter and 


bearings 7 inches long 
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capacity, with either belt or motor drive, 
by the Bridgeport Safety Emery Wheel 
Company, Inc., Bridgeport, Conn. 


A LARGE PRESS 


The illustration shows a large press for 
making stampings of the class illustrated 
in Figs. 2 and 3. Both of stamp- 
ings are made of steel plate 
as will be seen, has a single pitman. 


these 
The press, 


The 

















A LARGE PRESS 


of the press is of cast iron in one 
The ca 


frame 
piece, and weighs 42,800 pounds. 
pacity of the press is 12,000 tons pressure; 
the bed to the with 
and adjustment both 

diameter of crankshaft at 
stroke, 14 inches; ratio 


slide 


up, 31 
crank 


distance from 
the 


inches; 


slide 


bearing, 13 inches; 
of gearing, 40 to 1 The large gear is 92 
diameter by 14 
weighs 9000 pounds. The fly-wheel is 60 
inches diameter and weighs 2400 pounds. 
slide is 6 inches; 


inches inches face, and 


The adjustment of the 


/ 


| — _ . . 12 >| 
et Po 


‘FIG.2° FIG. 3 
Blank Size 20 Blank Size 12 


rWO STAMPINGS DONE ON THE PRESS 


The bed 


weighs 


hight over all, 14 feet 8 inches 
1S 37X37 The 
100,000 pounds, and is made by the Toledo 
Machine and Tool 
Ohio 


inches machine 


Company, Toledo, 


A STROKE INDICATOR 

Che illustration shows a stroke indica- 
tor for indicating the stroke of slotting 
machines, which, ag a general thing, is set 
The device is so simple as to 
require very little explanation. The peri- 
phery of the crank disk is graduated for a 
A sheet-steel pointer is 


by guess. 


certain distance 

















January 21, 1907 


pivoted as shown. One end of the pointer 
is straight and reaches to the graduated 
part of the periphery of the crank disk. 
The other end is curved and bears against 
the shoulder of the stud, being kept in 
contact with it by a light spring. Any 
movement of the stud to or from the 
center im arts a movement to the pointer, 
I 

















A STROKE INDICATOR 


which indicates on the graduated edge 
the stroke to which the slotter is set. 
The curve referred to permits equally 
spaced graduations. This device is made 
by the T. C. Dill Machine Company, Inc., 
Philadelphia, Penn. 


\ NEW COMPASS AND DIVIDER 


We illustrate herewith a combination 
compass and divider which is being made 
by the International Electrical Manufac- 








NEW COMPASS AND DIVIDER 


turing Company of 19 East Fifteenth 
street, New York 
sheet metal and carries pen, pencil and 
spacing points. When closed, the pen and 
pencil leg folds into the main leg, making 


It is stamped up from 


AMERICAN MACHINIST 


it convenient for carrying in the pocket, 
for which purpose a leather case is pro- 
vided. The instrument is not of drafts- 
man’s grade, but for school and desk use 
it should prove very useful 
TURRET CHASING TOOI 

The illustrations show a chasing tool 
built by the Jones & Lamson Machine 
Company, Springfield, Vermont, for use 
on their flat-turret lathe This device 
cuts screws of any size from the 12- or 


14-inch swing of the machine down to 


159 


lead-screw shown, an extra screw and nut 
being required for each lead 

Che operation of the tool is very sim 
ple. The turret carriage is brought for- 
ward until the main casting A of the 
chasing tool comes as close to the work as 
convenient; then the carriage is clamped 
while the cutter is operated by its mechan 
ism, which receives its motion from the 
main spindle through bevel and _ spiral 
gears and overhead rod. The sliding bar 


B, which carries the cutter C, also car- 
































FIG. I. TURRET 


2% inches diameter for internal work, and 
one inch for external threads, and cuts 
any length under four inches. Fig. 1 
represents the tool ready to be attached to 
the machine; Fig. 2 shows it in place on 
the turret, though not swung round to 


CHASING TOOL 


ries a segment of'a nut DV, which is thrown 
in and out of contact with the small lead 
screw E by the rod F. This rod has a 
cam surface directly under the nut D, so 
that its partial rotation causes the nut to 
go into the thread or drop back out of it 











FIG. 2. CHASING TOOI 


working position; Fig. 3 shows the gen- 
eral construction and the mechanism for 
actuating the cutter bar. In use the bar 
carries the chaser back and forth over 
the work automatically, while the operator 
merely regulates the depth of the cut by 
feeding the cross-sliding head the re- 
quired distance at each pass of the tool. 
The cutter bar is actuated by the short 








ATTACHED TO TURRET 


This same rotation causes the cutter to 
travel back and forth by the action of the 
crank-pin G. Rod B may be actuated by 
the handle H or by collars J and J, which 
are provided with face pins, which may 
be alternately driven down against the 
rod F to cause its partial rotation. The 
collars are set according to the length of 


the thread. The quick return of the cut- 


= 








100 


ter bar is effected by gear K, which is 
driven by a spring friction and has a re- 
terding effect on the cutter as it advances ; 
and the instant the nut is withdrawn, this 
withdraw 


bar 


gear A has sufficient force to 
the cutter bar quickly. The 
back until pin Z strikes collar J and rests 


with the pin against the face of the collar 


comes 


until the pin in this collar comes around 


and pushes L down again. The forward 


motion of the cutter is arrested automati- 
cally by collar J striking the pin M. 
The of the chaser form 


cutter may be 


cutter, according to the 


AMERICAN MACHINIST 

to the illustration, it will be seen to con- 
sist of two small channels or grooved steel 
pieces, supported by a continuous plate or 
at intervals by small plates and stirrups. 
For pipe and wire supports the small 7¢- 
used for plaster partition 


inch channel 


work is very convenient. 





New Publications 


“Tests of Concrete, I Shear; II Bond.” 
By A. N. Talbot. 


10 illustrations and 25 


34 6xg-inch pages with 
The Uni- 


tables. 


versity of Illinois, Urbana, Illinois. 


































or a single-edge 
character of the work; but if of the This pamphlet, which is Bulletin No. 8 
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PIG. 3. SHOWING CONSTRUCTION OF CHASING TOOI 
chaser form, it must have ample clear- of the University of Illinois Experiment 


ince so as not to affect the natural lead 


the screw. Right- and left-hand threads 


are cut by simply reversing the swivel 
lead N, so that the horizontal bevel gear 
comes on the opposite side of the bevel 


gear on the vertical shaft 


rut ATTACHMENT OF SHAFT HANGERS TO 


CONCRETE BUILDINGS 


this sub 


Brown, of 820 


Referring to our article on 
ject at page 697, James A 
Corinthian avenue, Philadelphia, calls our 











HANGER 


A SHAFT SUPPORT 


attention to a patented construction of his 


for accomplishing this object. Referring 


Station, gives the results of a large num 


ber of tests of concrete under different 
stresses The tables are ve ry complete 
and the data are of fundamental import 


ance to the constructor in concrete 


“The Elastic Arch, with Special Refer- 
Arch.” 


Leffler. Fifty-seven 5x7%- 


ence to the Re-enforced Concrete 
By Perkins R 
inch pages, with five folding plates. Henry 
Holt & Co., New York. 

The elastic arch is well known as a diffi- 
cult subject, and this manual is an attempt 
to simplify its theory as evolved by Profs. 
H. P. Eddy and William Cain. The au- 
thor is a man of experience in this class 
of work, and in the rapidly growing use of 
reinforced-concrete construction his book 
will no doubt ve widely read. 


the Machine 
43 5'2x8-inch 


Institute, Tuske- 


‘A Course of 
Shop.” By H 


The 


Study in 
E. Thomas 
pages Tuskegee 
gee, Ala 

there 
one devoted to the first and the other 


These pamphlets, of which are 
two 
to the second year’s work of students in 
the Tuskegee Institute—give an outline of 
the regular work of the students in the 


machine shops of that institution, together 
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with remarks on the nature and capacity 
of the various tools and various hints and 
cautions for their use. The whole is very 
creditable and indicates careful thought 
in the schedule of work and equal care in 
its execution. The pamphlets are printed 
by students of the institute. 
“Mathematics for the Machine Shop.” 


‘ ; ‘ A 
$y Frank Piers. 78 3'2x5'%-inch pages, 


° ° : 0 
with 33 illustrations. Published by the 
author at 223 North Twentieth street, 


Philadelphia. Price, $1. 

Che author of this volume has given in 
compact form a good deal of informa- 
tion intended especially for mechanics in 
the shop. After discussing arithmetic, he 
takes up mensuration and follows this 
with some of the more useful geometrical 
problems. Following this he takes up trig- 
onometry and shows how to solve a good 
niany problems which are of common oc- 
currence in the shop by means of the 
customary tables of sines, cosines, etc. The 
etting of milling machines for cutting 
spirals, the calculation of gears for screw 
bevel and _ spiral 


and of spur, 


then receives attention, after 


cutting, 


gears, which 
comes a series of useful tables. 

Chas. H. 
with 84 
Henry 


“Machine Design.” By sen- 


jamin. 202 5x7'%4-inch pages, 
illustrations and numerous tables. 
Holt & Co., New York. 

lhis book has been prepared primarily 
manual of for the 
the Case Applied 


It covers the usual subjects dis 


instruction 
School of 


as al 
students of 
Science 
cussed in such books, together with some, 
as ball and roller bearings, which 
receive attention in 
It is well known 


such 
are only beginning to 
books of this character. 
that Professor Benjamin has been very 
active in experimenting in various fields 
at the Case School, the 


these experiments are here embodied in 


and results of 


form for practical use. The experiments 


strength of cast-iron cyl- 


helical 


bearings, gear teeth, pulley-arms, and the 


relate to the 


inders, pipe-fittings, springs, roller 
bursting strength of fly-wheels, the last 
especially being unique and of very large 
importance. 
‘A Pocket 


gineering.” 


Book of Mechanical En- 
By Chas. M. 195 
$x6'4-inch pages, with 41 illustrations. 
Published by the author, 


Sames. 


Second edition. 
Jersey City, New Jersey. Price, $2. 

The fact that the Mr. 
Sames’ pocket book has been exhausted 
little 
plainly enough that it has met with ap- 
preciation. The the 
book lies in the fact that the usual plan 


first edition of 


in a more than a year indicates 


special feature of 
of including a series of condensed treat- 
ises on the various subjects discussed is 
the the book being 
assumed to have an with 


abandoned, user of 
acquaintance 


° . . 
general principles and to need only those 


facts and data which cannot be carried 
in the mind. The book is consequently 
extremely compact and small as com- 


pared with other pocket books, although 
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ground covered is not less compre- 
As regards machine design, in 


than 


the 
hensive. 
fact, it 
of the other pocket books. 


contains much more most 
“A Text Book on Hydraulics, Includ- 
ing au Outline of the Theory of Tur- 
bines.” By L. M. Hoskins. 0x9- 
inch pages, with 127 illustrations. 
Holt & Co., New York. 
This book is intended for 
the students of Leland Stanford, Jr., Uni- 
versity, where its author is professor of 
Che 


Bernoulli's theorem as the key to a 


271 
Henry 


the use of 


applied mathematics author regards 
cor- 
rect understanding of all problems in the 
steady flow of liquids, and the book is 
based to a very large extent on that fun 
damental principle. In connection with 
the presentation of working rules for es 
the 


engineer, it 


timating flow in various practical 
the 


to what extent theory is de- 


met by has been 


cases 


pointed out 


fective and the resulting formula there 
fore empirical. There is also no pre 
tense of precise knowledge when real 


knowledge is imperfect, the author 


stating that he has failed to convince him 
self of the reliability of 


tables based on the opposite assumption 


many existing 


The discussion of the principles of tur 
full, 
American 


bines is quite due attention being 


paid to the form of impulse 
turbine 


“Air 


cines.” 


Compressors and Blowing En 
By Chas. H. Innes. 290 5x7-inch 
Che 
nical Publishing Company, Limited, Man- 
the D. Van Nostrand 


1 


Price 4 shilli 


pages with 285 illustrations Tech 
chester and London; 
Company, New York 
$2. 


Che first chapter of this book on tl 


ngs,0 


pence ; 


physical properties of air develops the cus- 


tomary formulas for finding the power 


required to compress a given amount: of 


ur in simple and compound compressors 
ind the second d 


power due to friction of air in pipes, while 


scusses the loss of 


the third gives the results of experiments 


t 
on air compressors. The remaining and 


much the larger portion of the book is 


chiefly descriptive and shows in large 


variety, the practice of various 


of blowimg engines and air c 


Most of the machines shown are of 
European make and should on that ac- 
ount be all the more acceptable to Amer 


engineers, as some features of ad 


vanced practice in this field of work have 


undoubtedly received more attention in 


Europe than here, many of the features 


shown being, in fact, almost unknown in 


this country 


and Construction 


Wiring 
Henry C 


Electrical 


Horstmann and 


Frederick 


1x60 


Tables.” By 
Victor H. Tousley 
J Drake & Co ’ 


bound in 


Chicago 
119 
Persian 


Price, $1.50. 


1907. pages, 4! 
full 


red edge Ss. 


inches; morocco, 
round corners, 
This is a book which, while in size and 


pe cketh« « Ik, 
form 


contain: 
that 


literally a 
data in 


shape 


numerous such 
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the desired figures can be quickly found 


Thus, there are numerous tables for di- 
rect and alternating currents from which 
the amount of current for various amounts 
of horse-power, efficiencies, potentials, fre 
quencies and power factors can be readily 
wires 


ascertained, as well as the sizes of 


necessary to carry these currents for given 


amounts of drop; also other tables by 
which the smallest wire to carry any given 
horse-power or number of lights under 


the National Electrical code can be at once 
picked out; tables for calculating the most 
economical loss; tables and diagrams show 


conduits to accom 


ing the proper size of 


modate various numbers of wires; and 


tables for 
The National 


sociation standard of symbols for 


estimating quantity of material 


i 
Contractors’ As 


ctl nent 
Electrica 


wiring 


plants, and many other tables which the 
man in charge of wiring needs to have, 
are given At the same time the book is 
rot padded with useless matter 


“The Steel Square as a Calculating Ma- 


By Albert Fair, 


| he 


chine.” 81 5x7-inch pages 


fully illustrated Industrial Publica 


tion Company, New York, price 50 cents 
“The Steel Square Pocket Book.” By 
Dwight L. Stoddard. 159 3'4x5-1nch pages 


with 150 illustrations The Industrial 
Publication Company, New York, price 50 
cents 

These two books are sent to us at the 


the same time, and hence we notice them 


together While both treat of the steel 
square, they do not cover the sam 
eround, the former being devoted chiefly 
to calculations such as mechanics and 
especially carpenters have to make, and 


the latter to the layout of building frames, 


although this distinction is not an abse 

lute one Both ar idmirable in’ every 
way, Mr. Fair's book especially giving th 
impression of being written by a man who 
knows a lot, but who is content to tell a 
little, and that tit t what his reader 

need AY iny Tr d rs wl are well edu 
cated in geometry w surprised at th 
number of prob which he solves off 
hand with the com squar 


While Mr. Stoddard’s | 


attention to calculations of this kind, th: 
bulk of it 1s made up of istrations 
explanations of the laying out of braces 
rafters, jack raft if p gol 
roofs, etc. No carpenter can make a mis 


take by 


buying both books, and he woul 


‘The Walschaert Li om 
Gear.” By W. W. Wood. 193 5x7-inch 


pages, with 37 illustrations and four fold 
ed plates. The Norman W. Henley Com 


pany, New York. Price, $1.50 

The rapidly increasing use of the Wal 
schaert valve gear on the locomotives of 
this country makes a book on it very 
such a book the 


He begins with an his 


timely, and present au 
thor has supplied 
sketch of the 


appears that it 


torical origin of the gear, 
from which it was con 


101 


temporaneous with the so called Stephen 
son link and was an independent invention 


like that 


difficulties of the 


link, to overcome the 
old hook Che 


gear has been in continual use on the Bel 


intended, 
motion 


gian railway locomotives since its first in 


vention, and on the locomotives of other 


European countries nearly 
the 


important 


as long. It is 


one of anomalies which attend some 


inventions that, after having ig 


iored or condemmed the gear all these 


years, American railroad men are now 


fairly falling over one another in their 


adoption of it and in sounding its praises 


Mr. Wood its an 
the gear, 


advocate ot 
his book 1s 
favor Che 
the gear 


enthusiastic 


good deal of 


and a 
arguments m 1ts 


of the 


given to 


critical analysis action of 


is carried out in an excellent manner by 


the use of folded plates of diagrams, 
showing the locations of the crank, ec- 
centric and link in various positions, and 
cardboard models of the valve which may 


readily be applied to the various loca- 


tions, and the action of the valve upon 
the ports may be easily followed Che 
book will no doubt meet with the large 


saie deserves 


‘Boiler Waters, Scale, 
By William Wallace Christie, Mem- 

A. S. M. E 
York: D. Va 


Ox9 


which it 
Corrosion, Foam- 
ing.” 
Consulting Engineer. 
n Nostrand Company, 


ber 
New 
1906. 235 pages, 77 illustra- 


4/ 


inches, 


tions; cloth; price, $3 


American book on 


This is a thoroughly 


the subject, abounding with examples from 


practice, analyses of 


’ 1 
] 


waters, and lustratior oft 


American American 
\merican ap 
printed in good type on 
the half 


, Corre 


paratus; and is 


heavy coated paper, which caus 


tone lillustrati $10N, 


etc, to show up well. It naturally starts 


with the properties of water and the com- 


+ na 


mon impurities in it, and gives practical 
instructions for determining the presence 
and character of the latter, some methods 
for analysis and determination of hard 
rh nd l larg I I ber I 

of pp f water fror l over tl n 
tr) presentation of acti examples 
s in fact ticeable thr hout the book 
[he troubles caused | vater and tl 
remedies get a full treatment, the matter 
being first summarized in a_ tab nd 
then the cause and effect of scale, cor 
rosion and priming are fully dis | 
Professor Sweet's mud-catcher is show1 
and the subject of oil n oilers is dis 
cussed After a chapter which many 


feed-water heate re illu 


American 


trated and described, the longest cl ipter 


book, on water ftening, gives the 


chemistry of the matter briefly, and nu 


merous exan ples from practice with state 
ments of [ results, 


quantities of reagents, 


American 


and the principal 


costs et 


ustrated 


water otte Ing 


and described 


apparatus art 
Some of the tables in the 
back of the book, such as the properties of 
accessible 


um, are readily 


The last 


saturated ste 


elsewhere one, however, is a 








good thing to have in a book of this na- 
ture, likely to fall into the 
hands of many having but a slight knowl- 


which is 

edge of chemistry—the more so in view of 
the throughout the book of chemical 
formulas; in this table there is a long list 
of substances with their chemical formu- 
las, which of course show their exact com- 
We think, however, that the use- 
tulness of table would be much 
enhanced if both the common names and 
the precise scientific names were always 
given. We find opposite “alcohol” is given 
the formula for ethyl alcohol, and it is not 
unlikely that many will conclude from this 


use 


position. 


such a 


that wood or methyl alcohol has the same 
formula 


Personal 


hos. Farmer, of Detroit, Mich., has ac 
cepted a position with the Warner & Swa- 
sey Company, Cleveland, Ohio, as their 
western representative. 


W. S. 


Howe has resigned his position 


as advertising manager with the S. A. 
Woods Machine Company, Boston, Mass., 
and has accepted a position with the Ca 
nadian Fairbanks Company, Ltd., Mon 
treal. 


Perry West, recently connected with the 
New York Edison Company, is now at the 
head of the power plant department of 
De New York, and 
Portland, Ore. Associated with him are 
Carl F. Schreiber, of New York City, 
and Rulof Klein, of Cleveland, O. 

H. F. J Madison 
York, that 
dustrial engineering office opened by 


Barstow & Co., of 


New 


consulting in 


Porter, 1 avenue, 


informs us the 
him 
about a year ago has broadened its scope 
considerably since its inception, and that 
associated with him a number 
with al- 


he has now 


of engineers competent to deal 
most any of the problems pertaining to in 


dustrial management. 





Obituary 
William W. Murray, superintendent of 
the department of manual training in th 
Mechanics Institute, Rochester, N. Y 
died recently at Norfolk, Va 
Willard I 
registers, died at his home in Syracuse, 
N. Y., January 19. He was 61 years old 
tle was the inventor of the first time re 


Bundy, manufacturer of time 


corder and was in business in Binghamton 
before going to Syracuse 

Joshua Stevens, inventor of the Stevens 
rifle, died at Meriden, Conn., January 21, 
He was born in Chester, 
18906 he resigned as 


aged 92 years. 
Massachusetts, In 
president of the Stevens Arms and Tool 
Company and removed to Meriden. 





Business Items 


The Independent Pneumatic Tool Company, 
that the sales of Its 
and appliances during 


informs us 
pneumatic 


Chicago, 
“Thor” 


AMERICAN MACHINIST 


1906 showed an increase of 50 per cent. over 
1905, and that it is now several months 
behind on orders. 

Crocker-Wheeler Company report numerous 
of their motors and generators, 


recent sales 


many of them to old customers who have 
had experience in testing their apparatus 
They also report that their new rolling mill 


motor is meeting with much success. 
The Wilmarth & Morman Company, Grand 
Mich., reports that its December 
of New Yankee drill grinders and 
Nelson pulleys exceeded by nearly 50 
per cent. the largest December shipments of 
any preceding year in the company’s history. 

Niles-Bement-Pond Company, New York, 
appointed Harron, Rickard & McCone. 
Market street, San,Francisco, Cal., agents 
their line of machine tools, steam 
machinery and electric 
California, Nevada and 


Rapids, 
shipment 


loose 


have 
136 
for 
hammers, 
traveling 
Arizona 


entire 
hydraulic 
cranes for 


The Coffeyville Foundry and Machine Com- 
organized with a capital of 
and is building a 50x100 machine 
shop and a 60x100 foundry building to carry 
on a general foundry and machine business. 
I’. O. Weis is president, and T. C. Ferguson, 
manager. 

The P. A 
builders of 
purchase of a 
avenue and Fifty-first street, 
erect a thoroughly equipped machine shop. 
The new building is being construeted and 
equipped in order to increase their facilities 
and double their present capacity. 


pany has been 


$50,000, 


Cleveland, O., 
machinery, announce the 
the corner of St. Clair 
where they will 


Geier Company, 
special 


site at 


Beaudry & Co., of Boston, Mass., man- 
ufacturers of the Champion power bam- 
mers, have been tneorporated under the 


laws of Massachusetts and will hereafter be 
known as Beaudry & Co., Inc. The general 
offices wiil remain at 8 Oliver street, Boston. 
The officers of the new corporation are Alex- 


ander Beaudry, president; Otto Abrahamsen, 
treasurer; these two, with Chas. P. Searle, 
comprise the board of directors. 


The Piqua Blower Company, of Piqua, O., 
has been incorporated under the laws of 
Ohio with a capital of $50,000. This cor 
poration will take over the interests of the 


Piqua Foundry and Machine Company, Piqua, 
Ohio, and will make a specialty of the man- 
ufacture of positive blowers and gas ex- 
hausters as developed by the latter company 
in the past two years. It is necessary to ef 
fect this re-organization in order to take care 
of the increase of business. 


large 





Manufacturers 


The Selma (Ala.) Oil, Ice and Fertilizer 
Company has been incorporated with a cap- 
ital of $80,000. A plant will be erected. 
R. W. Barnes is president and general man- 
ager. 

The roundhouse and repair the 
Frisco Lines at Enid, Okla., are to be enlarged 
and the latter to be installed with machinery 
for doing all kinds of repair work on en 
gines. 

The C. R. Harper Manufacturing Company, 
of Marshalltown, Iowa, will reincorporate 
under the name of the Des Moines Foundry 
and will erect a plant in Des 


shops of 


Company 
Moines. 

The Bergen Point Chemical Works, Con- 
stable Hook, N. J., is about to be equipped 
with a new light and power-house. W. S. 
Barstow & Co., New York, are consulting en- 


gineers. 


W. S. Barstow & Co., of New York, are 
consulting engineers for the new plant of 
the Seneca Button Company, Poughkeepsie, 


N Y., which is to be operated by electricity 
throughout. 


January 31, 1907. 


James Ohlen & Sons Manufacturing Com- 
pany, Columbus, Ohio, will erect a new fac- 
tory for the manufacture of saws, which, it 
is said will be one of the largest of its kind 
in the world. 

The White City Electric Light, Heat and 
Company, Louisville, Ky., has filed 
articles of incorporation with a capital of 
$300,000. R. D. Bakrow, C. C. MeClarty, etc., 
incorporators. 


Power 


The Pittsburg (Penn.) Steel Company, 
will build a $7,000,000 addition to its plant 
at Monessen, which will include two new 


blast furances, a blooming mill and an open- 
hearth furnace. 

The Royal Motor Car Company, Cleveland, 
Ohio, will erect a large new plant. Over 500 
men will be employed. The company has re- 
cently been re-incorporated with a capital 
stock of $500,000. 

The Nordberg Manufacturing Company, Mil- 
waukee, Wis., builders of engines, etc., is 
said to be planning the erection of another 
factory, which will give employment to about 
200 more workers. 

Plans have been completed for the erection 
of the power house and dam of the Bar Har- 
bor & Union River Power Company, at Ells- 
worth, Me. J. A. Leonard, of Ellsworth, is 
engineer in charge. 





Trade Catalogs 


Cortland Corundum Wheel Company, Cort- 
land, N. Y. Catalog of corundum wheels. I)- 
lustrated, 6x9 inches, 59 pages, paper. 

Scully Steel and Iron Company, Chicago, 
Ili. Stock list for January and February, 
1907. Illustrated, 444x7 inches, 143 pages. 

Carpenter Steel Reading, Penn. 
Catalog describing chrome-nicke! 
steel. Illustrated, 2: 6x9 _ inehes, 
paper. 

Dreyer, 
Germany. 
steam specialties. 
58 pages, paper. 


Company, 
crucible 
pages, 


Rosenkranz & Droop, Hannover, 
Catalog in German describing 
Illustrated, 9x11% inches, 


Manufacturing Com- 


Newark, N. J. 


Harrison & Knight 


pany, 60-62 Shipman street, 
Circular and price list of high-speed milling 
cutters. Illustrated. 

Buffalo Forge Co., Buffalo, N. Y. Catalog 
No. 77, describing blacksmith tools, including 
some new machines. Illustrated, 38 pages, 
3144x6% inches, paper. 

Hopkinson Machine Works, Springfield, 


Mass. Circular illustrating and describing 
machine vises for use on drill presses, mill- 
ing machines, planers and shapers. 

Baxter D. Whitney & Son, Winchendon, 
Mass. Catalog describing patented wood 
scraping machine and knife grinding machine. 
Illustrated, 544x7%4 inches, paper. 

Garvin Machine Company, Spring & Varick 
streets, New York. Circular illustrating and 
describing vertical spindle milling machines 
and motor driven milling machines. 
Company, 11 Broadway, 
New York. Catalog No. 91, describing the 
Davis Calyx diamondless core drill. Illus- 
trated, 62 pages, 6x9 inches, paper. 

The Cleveland Twist Drill Company, Cleve- 
land, Ohio. Catalog No. 32, describing drills, 
reamers, sockets, taps, mandrels, arbors, etc. 
Illustrated 6x9 inches, 171 pages, linen. 

Wm. G. Le Count, South Norwalk, Conn. 
Catalog No. 40, describing full line of lathe 
dogs, clamps and expanding mandrels. Il- 
lustrated, 24 pages, 3146x6 inches, cloth. 

Bethlehem Steel Company, South Bethlehem, 
Penn. Catalog of special steels, drop forg- 
ings and frames for the automobile manu- 
facturer. Illustrated, 6x9 inches, 32 pages, 
paper. 


Ingersoll-Rand 
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Miscellaneous Wants 


Advertisements will be inserted under this 
head at 25 cents a line each insertion. Copy 
should be sent to reach us not later than 
Friday for the ensuing week’s issue. Answers 
addressed to our care will be forwarded. 

Cox Computers. 75 Broad St., New York. 

Caliper cat. free. E.G.Smith Co., Columbia, Pa. 

Universal Test Indicator circulars free. 
H. A. Lowe, Lock Box 146, Cleveland, O. 

Light, fine machry. to order; models and elec. 
work specialty. E. O. Chase, Newark, N. J. 

Will buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACH. 

Dies and Diemaking, $1.00. A shop book 
by a shop man. J. L. Lucas, Bridgeport, Ct. 

Shafting straighteners, rolls to flatten 
wire, back volume of AMERICAN MACHINIST. 
J. H. Wells, Tampa, Fla. 

We want to hear from parties who desire 


to make some gasolene engines. Address 

“M. R.,”” Care AMBRICAN MACHINIST. 
Special machinery accurately built. Screw 

machine and _ turret-lathe work solicited. 


Robt. de 
Wanted—Upright 


Emory & Co.. Newark, N. J. 


drills for sale in Great 


Britain, France and Italy. Will carry large 
stock. Apply Box 456, AMERICAN MACH. 
Wanted—To exchange a U. S. Letters 


Patent 
tools. 


No. 796,291 for small and machine 
Wm. R. Beneske, Jamestown, N. D. 

Piano player, bandsaw, or electric motors 
to exchange for milling machine, shaper 
drill press, lathe or small tool. Box 563, 
care AMERICAN MACHINIST. 

Special machinery and duplicate machine 
parts built to order; tools, jigs and experi- 
mental work; complete modern equipment. 
MacCordy Mfg. Co., Amsterdam, N. Y. 

Wanted—A new or second-hand power 
press with bolster plate at least 20x30”, and 
capable of exerting a pressure of at least 20 
tons. Merritt & Co., Station S, Philadelphia. 

A large English firm of machine-tool im- 
porters, having showrooms and _ offices in 
Great Britain, France, Italy and Japan, is 
wanting good agencies for machine tools of 
all kinds. Apply Box 189, Amer. MACH. 


Business Opportunities 


Wanted—An inventor and owner of a 
valuable patent on variable speed motors and 
generators, mechanical and electrical regula 
tion, would like to communicate with ma- 
chine tool builders, object manufacture of 
same in shops in connection with machine 
tool building, or would sell patent outright. 
Address Box 559, AMERICAN MACHINIST. 


We can build machinery for quick delivery. 
A shop building machine tools wishes to take 
contracts for the construction of machinery or 
anything that can be produced in a foundry 
and machine shop. Send drawings and speci 
fications and estimates will be made with 
guarantee of quick delivery. We can refer to 
a standard line of tools now on the market as 
to the quality of workmanship. Box 75, 
AMERICAN MACHINIST. 


For Sale 


For Sale—Foundry, wood and iron machine 
shop. Box 74, Albion, N. 

For Sale—<Astall Iron Works, machine-shop 
plants, established 40 years. Jesse Astall, 
Galveston, Texas. 

For Sale—Two second-hand cupolas in first- 
class condition; shells 72”—-82” in diameter 
and about 40 feet high. Box 333, AM. MAcH 

For Sale—1 Farrel willing machine at 
tachmert for planers; practically new. Stan 
dard M. C. Co., 172 Whiton St., Jersey 
City, N. J. 

For Sale—Cyclopedia of modern shop prac 
tice four volumes; bound in green morocco 
leather. Practically new; cost $18; will sell 
for $6. Address L. N. O., Box 425, Chicago, 
Ill. 

For Sale—Two 14x6 Flather back geared 
screw cutting lathes; one 14x6 Prentice ma 
chine lathe; one Pratt & Whitney overhung 
arm milling machine; one Pratt & Whitney 
power do.; one Pratt & Whitney hand feed 
do.; one Brown & Sharpe universal speed 
lathe: three Grabo speed lathes; one Prentice 
radia! drill press; all in first-class condition. 
Page Machine Co., 812 Greenwich St., N. Y 


Wants 


Situations and help advertisements only in 
serted under this head. Rate 25 cents a line 
sl each insertion. About siz words make a 
ine. No advertisements under two lines ac 
cepted, and no advertisements abbreviated. 
The cash and copy should be sent to reach 
us not later than Friday for the ensuing 
week’s iasue. Answers addressed to our care 





AMERICAN MACHINIST 


will be forwarded. Applicants may specify 
names to which their replies are not to be 
forwarded, but replies will not be returned. 
If not forwarded, they will be destroyed with- 
out notice. Original letters of recommenda- 
tion or other papers of value should not be 
inclosed to unknown correspondents. Only 
bona fide situation want or help want adver- 
tisements inserted under this heading. No 
advertising accepted from any agency, asso- 
ciation or individual charging a fee for “regis- 
tration,” or a commission on wages of suc 
cessful applicants. 


Situations Wanted 


Classification indicates present address of 
advertiser, nothing else. 
ILLINOIS 


Draftsman—Engineer in charge of large 
drafting room in the West wants work in the 
East. Box 546, AMERICAN MACHINIS1 

IOWA 

Mechanical engineer wants to get charge of 
a line of work with good people; $1600. Box 
387, AMERICAN MACHINIST. 

MICHIGAN 

Brass foundry foreman desires a position; 
experienced in power and hand molding ma- 
chinery, and modern system of melting 
metals; first-class reference. Box 542, Am. M. 
NEW JERSEY 
superintendent, 
agent, or manager, thoroughly practical en 
gineer, now holding responsible position. 
First-class references as to character, business 
and mechanical ability. Box 510, Am. Macu. 


Position as purchasing 


NEW YORK 
Draftsman; varied experience; seeks posi- 
tion. Box 570, AMERICAN MACHINIST. 
Toolmaker and machinist who has had 


some road experience wants position as trav 
eling salesman. Box 556, AMER. MACHINIST. 
As superintendent, assistant superintendent 
or master mechanic, with 14 years’ varied 
shop and drafting experience. Box 571, Am. M. 
Mechanical engineer, experienced designer 
on automobile, marine and stationary gaso 
lene and oil engines, is open to engagement. 
Box 508, AMERICAN MACHINIST. 
Experienced mechanical draftsman, techni- 
cal graduate; 7 years chief draftsman with 
manufacturing concern; desires position south 
or southwest. Address, Box 538, Am. Macn 


Designing draftsman on printing presses 
desires change; technical graduate, 9 years’ 
experience in shop and drafting room; cap 
able of taking entire charge. Address Box 
558, AMERICAN MACHINIST. 


Position as manager of works; held similar 
position seven years; can improve and design 
machinery; good mechanical, executive and 
business abilities; furntsh best of references 
from concern where now employed. Box 374, 
AMERICAN MACHINIST. 

Draftsman and designer ; 
ence; can develop an idea 
pattern, foundry, machine shop written di 
rections) into a finished machine, doing the 
work ; clear and explicit correspondent ; wants 
position: moderate salary L. L. Dueeden, 
o0 Putnam Ave., Brooklyn, N. Y. 

Wanted—Situation as speed-boss expert on 
high-speed steel; executive ability; good 
handler of help; practical machinist and tool- 
maker; automobile experience, at present em 
ployed as above, desires change; New York. 
New Jersey or New England preferred. Ad 
dress “High Speed,’ AMERICAN MACHINIST 

OHIO 

Shop superintendent, or 
grade executive 
with technica! 

Position as 
mechanic by 
practical 


30 years’ experi 
(scale drawing, 


manager by 
systematizer and cost 
education Box 
tool room foreman or 
A-1 mechanic with 24 
experience in most all 


high 
reducer 
Am. M 
master 
years of 
classes of 


hae, 


tool work. I am capable in reducing cost in 
manufacturing. At present employed Box 
535, AMERICAN MACHINIST 
PENNSYLVANIA 
A college graduate with 10 years’ expert- 
ence, as chief draftsman, manager of works 


office and systematizer wishes position; first- 
class references. Box 547, AMER. MACHINIST. 

Wanted—Responsible position by designer 
(age 30), experienced on adding machines, 
tools and special machinery; adding machine 
line preferred Address Box 568, Am. MAcH. 


Help Wanted 


indicates present address of 
nothing else. 
CALIFORNIA 
Foremen—-New company installing modern 
machine, pattern shop and foundry want fore- 
men for each department. State experience, 
age, references and salary Carr Engineering 
Co., 2506 W. Sth Street, Los Angeles, Cal. 
CONNECTICUT 
Machinists wanted—Lathe, drill press and 


Classification 
advertiser, 


bench hands, to 
machines ; 
Mfg. Co., 


work on tools and automatic 
zive full particulars. The Boesch 
Danbury, Conn. 
Wanted—One first-class man for 
ing carbon and high-speed stee! 
few first-class toolmakers The 
parture Mfg. Co., Dept. 19. 
Wanted—First-class operator on 
Lamson 


harden- 
tools; also 
New De 


Jones & 


turret lathe; also one first-class alt 
around machinist. The New Machine Co., 
Danbury, Conn. 
ILLINOIS 
Wanted—Draftsman and designer for 


presses and sheet metal working 
One with executive ability 
full particulars 


machinery. 
b preferred. State 
Box 564, AMER. MACHINIST. 


INDIANA 
Wanted—Lathe men, tool makers, and ma- 
chinists. Good wages; steady employment; 
increasing force. The Western Motor Co., 


Logansport, Ind. 

Wanted—High-class designing engineer for 
rotary engines; salary $5000 to $10,000 per 
year to man who bas had definitely 
ful experience. Reply care Box 545, Am. M. 

Wanted—A draftsman; gas works appar- 
atus and plants, by a contracting firm in In 


success- 


diana. Tech. graduates of several years’ shop 
or gas works experience preferred. Address 
“K,” Care AMERICAN MACHINIST. 


MASSACHUSETTS 
Wanted—-A first-class 
mobile jigs and fixtures 
and be a high-grade man 
tendent, Waltham Mfg. Co., Waltham, Mass. 
Experienced mechanical draftsmen wanted 
for permanent position with General Electric 
Co., Lynn, Mass. Send full particulars re 
garding age, education, experience and salary 
expected to Engineer in Charge Drawing 
Office, General Electric Co., West Lynn, Mass 
Diemaker Wanted—35 or 40 years of age 
who can make al! kinds of dies, especially 
combination dies for tip can covers, bottoms, 


designer on auto 
Must report at once 
Address Superin 





nozzles, etc. Steady work to capable man. 
Wages $3.25 per 9 hour day Thomas H. 
Hart & Co., 559 to 563 Rutherford Ave., 
Charlestown, Mass. 


Wanted—Superintendent for factory of 
boiler and engine supplies, instruments, gages 
and thermometers; must be first-class man, 
with large experience in labor-saving meth- 
ods; good organizer, and must be able to show 
results. State previous experience and salary 
expected. Address Box 561, AMER. MACH. 

Wanted—Foreman on high-grade automo 
bile work; familiar with modern shop meth 
ods; capable of producing results and hand 
ling men; successful applicant must show ex 
perience in this line; state fully experience, 
give reference, age and salary expected Lo 


cation western Massachusetts Address 
“S. P.,”” AMERICAN MACHINIST 
MICHIGAN 
Wanted—Machinists A-1 Experienced on 
large, high-class engine work Olds Gas 
Power Company, Lansing, Mich. 
MISSOURI 
Engineer designer, familiar with American 


and European practice in large gas engine and 

gas producer work; capable of independent 

action as a designer of large, heavy-duty 

combustion engines, and to take ‘entire 

charge of such work. State qualifications, 

salary and when available. tox 577, Am 
NEW ENGLAND 


Leading house with established trade wants 
experienced mechanic, conversant with turret 
lathes, automatic machines, ete., to cover 
part of New England, calling on metal 
working plants; state age, experience, salary 
expected at start. Box 576, AMER. MacH 

NEW JERSEY 

Wanted—At once, two good machinists 
Apply by letter or in person to Waldrich 
Bleachery, Delawanna, N. J. 


Wanted—Tool, die and instrument makers 


accustomed to accurate, complicated work: 
steady work and good wages to thoroughly 
competent men; give references. Address 


Box 438, AMERICAN MACHINIST. 

We are increasing our tool-making depart 
ment and solicit applications from toolmakers 
and machinists who are experienced on fine 
and complicated work. Apply to Victor Talk 
ing Machine Co., Camden, N. J. 

We have increased our plant and desire 
floor and vise hands for day work and lathe 
hands for night work. Good pay and steady 
work for good men Address or apply ar 
Pond Machine Tool Co., Plainfield, j 

As we are continually adding to our depart 
ments, we have openings for men familiar 
with engines and pumping machinery: we re 
quire lathe, 


planer, shaper, arill and vise 
hands, also erectors for inside and outside 
work; good pay and steady work to good 
men. Address communications to Henry R. 


Worthington, Harrison, N. J. 


NEW YORK 


First-class tool and die maker experienced 
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— 
ie 


in the manufacture of sheet metal chains to Wanted—For iron machine shop, man thor- what capacity and where employed for past 
take charge of a small shop. Box 579, AM. M. — eapetenees > ee, SS small = ~~ oe © give age. Box 565, 
" : le screw chine oper- interchangeable work economically; capable AMERICAN MACHT? 
otemtt aaa a brown eS. oo of taking charge of 400 men man on — Production dept. head; a practical experi- 
chines. Remington Typewriter Factory, Ilion, preferred. Address Box 578, AMER. MACH. enced man, thoroughly capable of introduc- 
N. Y. : Wanted—Brass foundry foreman, experi- ing piece-work, setting rates, and directing 
Wanted—Experienced draftsmen, toolma enced on valves and fittings and molding ma- output, in modern shop employing several 
iene iad eaaeee* sive age = a es preferred, in reply state age, experi- hundred men ; line of manufacture, high-grade 
wages expected Remington Arms Co.. Ilion ence, whether married or single, and where machine tools; state age and education, and 
ogee Capec rom ———— . wp * employed at present. Address Bax 572, vive full particulars regarding experience. 


“ z. , $ AMERICAN MACHINIST. 3ox 566, AMERICAN MACHINIST. 

be eee yy ee ae eee a A travelling salesman having practical PENNSYLVANIA 
sal ry and experience. Address’ Box 5rd machine shop experience to sell superior Wanted—General foreman for machine 
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Locks, Conn 


Jacobs Mfg. Co., Hartford, Conn. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


Niles-Bement-Pond Co., New York 

Pratt Chuck Co., Frankfort, N. Y. 

Skinner Chuck Co., New Britain, 
Conn. 

Standard ‘Tool Co., 

Trump Bros. Mach 
ton, Del. 


Cleveland, O. 
Co., Wilming 


Wells Bros. Co., Greenfield, Mass 

Whitney Mfg. Co., Hartford, Ct. 

Whiton Mach. Co., D. E., New 
London, Conn. 

Wiley & Russell Mfg. Co., Green 
field, Mass. 


Chucks, Lathe 


Cushman Chuck Co., Hartford, 


Conn. 


Gisholt Mach. Co., Madison, Wis 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

Horton & Son Co., E., Windsor 
Locks, Conn 

Niles-Bement-Pond Co.. New York. 

Skinner Chuck Co., New Britain, 
Conn. 

Union Mfg. Co., New Britain, Ct. 

Whiton Mach. Co., » E., New 
London, Conn. 


Chucks, Planer 

Niles-Bement-Pond Co., New York. 

Skinner Chuck Co., New Britain, 
Conn 


Chucks, Split 


Rivett Lathe Mfg. Co., 
Mass. 


soston, 


Cireuit Breakers 


Crocker - Wheeler Co., Ampere, 
N. J. 

Electrie Controller & Supply Co., 
Cleveland, Ohio. 

General Electric New York. 


Co., 


Westinghouse Electric & Mfg. Co., 
Pittsburg, Ta 

Clamps 

Billings & Spencer Co., Hartford, 
Conn. E 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. , 

Le Count. Wm. G., So. Norwalk, 
Conn 

Tudor Mfg. Co., Worcester, Mass. 

Clutches, Friction 

Caldwell, Son & Co., H. W., Chi 
cago, Ill. 

Cresson Co., Geo. V.,. Phila., Pa. 


Eastern Machinery Co., New Ha- 
ven, Conn. 

Evans Friction Cone Co., 
Centre, Mass. 


Newton 





Clutches, Magnetic 

Electric Controller & Supply Co., 
Cleveland, Ohio. 

Coal Handling Machinery 

Link-Belt Co., Philadelphia, Pa. 

Coils 

Standard Welding Co., Cleveland, 
Ohio. 


Collectors, Pneumatic 


Sturtevant Co., B. F., Boston, 
Mass. 
Compound, Pipe Joint 


Dixon Crucible Co., Joseph, Jersey 
City, N 


Compressors, Air 


Blaisdell Machinery Co., Brad- 
ford, Pa. 

Blanchard Mach. Co., Boston, 
Mass. 

tury Compressor Co., Erie, Pa. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

Genera! Pneumatic Tool Co., Mon- 
tour Falls, N. Y¥ 


Ingersoll Rand Co.. New York. 
Spacke Machine Co., F. W., In- 
dianapolis, Ind. 


Compressors, Gas 
Ingersoll-Rand Co., New York. 
Conduit, Interior 

Sprague Electric Co., New York. 
Cones, Friction 

Evans Friction Cone Co., Boston, 


ass. 
Connecting Rods and Straps 
Leard, Wm. E., New Brighton, Pa. 
Standard Connecting Rod Co., 
teaver Falls, Pa. 
Tindel-Morris cCo., Eddystone, Pa. 
Contract Work 
Blanchard Mach. 
Mass 
Chapman & Co., J. B., 


Co., Boston, 


Springfield, 


Mass. 
Skinner Ship Bldg. & Dry Dock 
Co., Baltimore, Md. 


Turner Mach. Co., Danbury, Conn. 

Controllers and Starters, 
Electric Motor 

Case Mfg. Co., Columbus, O. 

Crocker - Wheeler Co., Ampere, 


Electric Controller & Supply Co., 
Cleveland, O. 

General Electric Co., New York. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 

Conveying Machinery, Auto 

Lamson Consol. S. S. Co., Boston, 
Mass. 

Coping Machines 

Bertram & Sons Co., Ltd., 
Dundas, Ontario, Canada. 

Long & Allstatter Co., Hamilton, 


Ohio. 
Niles-Bement-Pond Co., New York. 


John, 


Cork Inserts 


National Brake & Clutch Co., Bos 
ton, Mass. 


Corundum 

See Grinding Wheels 

Cost Systems 

American Mechanical 
Co., Cincinnati, O. 

Cotters 


Calculator 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Standard Tool Co., Cleveland, O. 

Whitman & Barnes Mfg. Co., Chi- 


eago, Ill 


Counterbores 
Morse Twist Drill! & Mach. Co., 
New Bedford, Mass. 


Slocomb Co., J. Prov., R. 1. 
Counters, Machinery 
Veeder Mfg. Co., Hartford, Conn. 


Countershafts 
Almond Mfg. Co., T. R., Brook- 
Ivn, N. Y 


Builders’ Iron Fdry., Prov., R. 1. 





Evans Friction Cone Co., 
Centre, Mass. 

Wilmarth & Morman Co., 
Rapids, Mich. 


Countershafts, 
Changing 
Cresson Co., Geo. V., Phila., Pa. 
Evans Friction Cone Co., Newton 

Centre, Mass. 
Gisholt Mach. Co., Madison, Wis. 


Counting and 
Wheels 
Franklin Mie. Co., H. 
= Y. 


cuse, N. 


Newton 


Grand 


Speed 


Printing 


H., Syra 

Couplers, Hose 

Ingersoll-Rand Co., New York. 

Couplings, Shaft 

Almond Mfg. Co., T. R., Brook- 
lyn, N. Y. 

Caldwell & Son Co., H. 


W., Chi- 
cago, Ill. 


Chisholm & Moore Mfg. Co., 
Cleveland, O. 
Cresson Co., Geo. V., Phila., Pa. 


Electric Controller & Supply Co., 


Cleveland, Ohiv. 
Link-Belt Co., Philadelphia, Pa. 
Nicholson & Co., W. H., Wilkes- 


_ Barre, Pa. 
Niles-Bement-Pond Co., New York. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 
Sellers & Co., Inc., Wm., Phila- 


delphia, Pa. 

Standard Gauge Steel Co., Beaver 
Falls, Pa. 

Wood's Sons Co., T. B., Chambers- 
burg, Pa. 


Cranes 


Alliance Machine Co., Alliance. O. 

Brown Hoisting Mach. Co., New 
York. 

Case Mfg. Co., Columbus, O. 

Chisholm & Moore Mfg. Co., Cleve- 
land, 0. 

Cleveland Crane & 


Car Co., Wick- 
liffe, O. o, Wick 


Crescent Forgings Co., Oakmont, 
a. 
Curtis & Co. Mfg. Co., St. Louis, 


Mo. 
General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 
Maris Bros., Philadelphia, Pa. 
Nichols, Wm. S., New York. 
Niles-Bement-Pond Co., New York. 
Northern Engineering Works, De- 
troit, Mich. 


Obermayer Co., S., Cincinnati, O. 


Pawling & MHarnischfeger, Mil- 
waukee, Wis. 
Sellers & Co., Inc., Wm., Phila- 


delphia, Pa. 

United Engineering & Fdry. Co., 
Pittsburg, Pa. 

Vandyck Churchill Co., New York. 


Yale & Towne Mfg. Co., New 
York. 

Crank Pin Turning 
Machines 


Niles-Bement-Pond Co., New York. 
Underwood & Co., B., Phila- 
delphia, Pa. 


Crank Shafts 


Leard, Wm. E., New Brighton, Pa 

Standard Connecting Rod Co., 
Beaver Falis, t’a. 

Tindel-Morris Co., Eddystone, Pa. 


Crucibles 

Dixon Crucible Co., Joseph, Jer- 
sey City, N. J. 

Obermayer Co., S., Cincinnati, 0. 

Crushers 


Niles-Bement-Pond Co., New York. 
Link-Belt Co., Philadelphia, Pa. 


Cupolas, and Ladles, Foun- 
dry 


Obermayer Co., S., Cincinnati, O. 
Paxson Co., J. W., Phila., Pa. 
Stevens, F. B., Detroit, Mich. 


Cups and Covers, Oil 


Bay State Stamping Works, Wor- 
cester, Mass. 
ow & Co., Chas. H., Chicago, 


Lunkenheimer Co., Cincinnati, O. 
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“Whitney” Chains 


In 1907 will break all previous records for durability 













We are moving into our new fire- proof factory building and will operate both plants, 
old and new, until we are fully settled so our production may be steadily increased 
with no interruption. 

















PHOTO. TAKEN JANUARY 6. 1907 


This cut gives an idea only of the plant which we believe will be 
the finest and most complete in existence for the manufacture of 
High Grade Driving Chains. 


nee “Whitney” Chains 
HAND “m0 MILL- 


ING MACHINES, and 
The Woodruff Patent 
System of Keying 


= . 
are Standard with 


most American Build- 























Commercial Cars, 


Machinery, etc. 

















oeelillllll) The Whitney Mfg. Co. 


Hartford Connecticut 
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Cups and Covers, Oil 


Williams Valve Co., D. T., Cin- 
cinnati, O. 
Winkley Co., Detroit, Mich. 


Cups, Grease 


Lunkenheimer 
Williams Valve 


Co., Cincinnati, O. 
Co., D. T., Cin- 


cinnati, O. 

Cutters, Milling 

Adams Co., Dubuque, Iowa. 

Becker - Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Boker & Co., Hermann, New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Twist Drill Co., Cleve- 


land, O. 
Ingersoll Milling Mach. Co., 
ford, Ill 


Rock- 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Nash & Co., Geo., New York. 

Pratt & Whitney Co., Hartford, 
Conn 

Rogers Works, Jno. M., Gloucester 
Cry, Bs 2 

Standard Tool Cleveland, O. 

Union Twist Drill Co., Athol, 
Mass. 

Whitney Mfg. Co., Hartford, Ct. 

Cutting-off Machines 

Armstrong Bros. Tool Co.. Chi 
eago, Ill 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada 

Bignall & Keeler Mfg. Co., Ed 
wardsville, Il. 

Brown & Sharpe Mfg. Co., Provi 
dence, R 

Hill, Clarke & Co Boston, Mass, 

Hlurlbut-Rogers Mach. Co., South 
Sudbury, Mass 

Newton Mach. Tool Works, Phila 
delphia, Pa 

Nutte) tarnes & Co Boston, 
Mass 

Pratt & Whitney Co., Hartford, 
Conn 

Prentiss Tool & Supply Co., New 
York 

Vandyek Churchill Co., New York. 

Cutting-Of Tools 

Armstrong Bros. Tool Co.. Chi 
cago, Ill 

tillings & Spencer Co., Hartford. 
Conn 

Fairbanks Co., Springfield, Ohio 

Fitchburg Machine Works, Fiteh 
burg, Mass 

© K. Tool Holder Co., Shelton, 
Conn 

Pratt & Whitney Co., Hartford, 
Conn 


Cyclometers 
Veeder Mfg. Co., Hartford, Conn 
Diamond Tools 
Bridgeport Safety 
Co., Bridgeport, 
Dies, Sheet Metal 
Bliss Co... EK. W.. Brooklyn, N. Y. 
toston Tool > Cambridge, 
_Edw. R., Chicago, IIL. 
Machine Co., Boston, Mass. 


Emery Wheel 


Conn 


Mass 
Kent & Co., 
Wade 
Dies, Sub-Press 
Waltham Machine 

tham, Mass. 
Dies, 
Boker 


Works, Wal- 


Threading, Opentng 
& Co., Hermann, New York. 


Errington, F. A., New York. 

(Gieometric Tool Co., New Haven, 
Conn 

Jones « I aamson Mach. Co., 
Springtield, Vt. 

Pratt & Whitney Co., Hartford, 
Conn 

Dowel Pins 


Winkley Co., Hartford, Conn 


Drawing Boards and Tables 
Alteneder & Son, Theo., Philadel 
phia. Da 
Economy Drawing 
ledo, Ohio. 
(Queen & Co., 
Soltmann, EF, 


Table Co., To 


Pa. 
York. 


Philadelphia, 
G.. New 


Drawing Materials 


Alteneder & Son, Theo., Philadel 
phia, Pa. 


American Tracing Cloth Co., New 
York 

Derry-Collard Co., New York. 

Queen & Co., Philadelphia, Pa. 

Soltmann, E. G., New York. 

Technical Supply Co., Scranton, 
la. 

Drafting Machines 

Universal Drafting Mach. Co., 
Cleveland, O 





Drift Bolt Drivers 
Ingersoll-Rand Co., New York. 


Drilling Machines, Bench 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Boynton & Plummer, Worcester, 
Mass. 

Dwight Slate Mach. Co., Hart- 
ford, Conn 

Goodell - Pratt Co., Greenfield, 
Mass. 

Ingersoll-Rand Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentice Bros. Co., Worcester, 
Mass. 

Drilling Machines, Boiler 

American Toot Wks. Co., Cin., O. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Bickford Drit! & Tool Co., Cin- 
cinnati, O. 

tjoynton & Plummer, Worcester, 
Mass. 

Foote Burt Co., The, Cleveland, 
Ohio. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

Prentice Bros Co., Worcester, 


Mass. 
Drilling Machines, Multiple 
Spindle 


American Tool Wks. Co., Cin., 0. 
taker Bros., Toledo, O. 

tarnes Co., B. F Rockford, Ill. 
tarnes Co., W. F. & John, Rock 
ford, Ill 

Baush Mach. Tool Co., Spring 
field, Mass 

Bertram & Sons Co., Ltd... John, 
Dundas, Ontario, Canada. 

Bickford Drill & Tool Co., Cin 
cinnati, O. 

Fenn Mach. Co., Hartford, Conn 

Foote, Burt Co., The, Cleveland, 
Ohio. 

Fosdick Mach. Tool Co., Cin., O, 

Harrington Son & Co., Edwin, 
Philadelphia, Va 

Henry & Wright Mfg. Co., Hart 
ford, Conn 

Hill, clarke & Co., Boston, Mass 

Marsha! l & Huschart Machry. Co., 
Chicago, Ill. 

MeCabe, J. J... New York 

Newton Mach. Tool Works, VPhila- 
delphia, Va. 

Niles-Bement-Pond Co., New York 


Prentice Bros + Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Ine Wm., Phila- 
delIphia, Da. 

S'ate Machine Co., Dwight, Hart- 
ford, Conn. 

Drilling Machines, Port- 
able 

Cincinnati Elee. Tool Co., Cin., O. 


Coates Clipper Mfg. Co., Worces 


ter, Mass 
Ilisey-Wolf Mach. Co., Cincin., O 
Ingersoll-Rand Co., New York 
Niles-Bement-Pond Co., New York. 
U. S. Electrical Tool Co., Cincin 
nati, O. 
Drilling Machines, Radial 
American Tool Wks. Co., Cin... O. 
Baush Mach. Tool Co., Spring- 
field, Mass. 


Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Bickford Drill & Tool Co., Cin 
cinnati, O. 


Detrick & Harvey Mach. Co., Bal 
timore. Mad. 

Dreses Mach. Tool Co., Cin., O. 

Fitchburg Machtne Works, Fitch 
burg. Mass. 

Foote-Burt Co., Cleveland, O. 

Fosdick Mach. Tool Co., Cin., O. 

Gang Co., Wm. E., Cincinnati, 0. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Boston, Mass. 

Marshall & Huschart Machry. Co., 
Chicago, ; 

McCabe, J. J.. New York. 

Morris Fdry. Co., Jno. B., Cin- 
cinnati, O 

Mueller Mach. Tool Co., Cin., O. 


Niles-Bement-Pond Co., New York. 


Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Inc., Wm., Phila 
delphia, Pa. 


Vandyck Churchill Co., New York. 
Drilling Machines, Turret 
Niles-Bement-Pond Co., New York. 





Drilling Machines, Upright 


American 
Baker Bros., 
Barnes Co., 
Barnes Co., 
ford, Ill. 


Beaman & Smith Co., 
& Sons Co., 
Ontario, 

Plummer, 


Bertram 
Dundas, 
Boynton & 
Mass. 
Cincinnati 
cinnati, O. 
Fenn Mach. 


Tool 


Mach. 


Co., 


Tool 


Fosdick Mach. 


Foote-Burt 


Wks. 

Toledo, 
B. 
Ww. 


F., 
F. 


Gould & Eberhardt, 


Harrington, 


Philadelphia, 
& Wright 


Ilenry 
ford, 
Hill, Clarke 
Hoefer Mfg. 
Knight 
Louis, 


Conn. 


Mo. 


Son 


Pa. 


& Co., 
Co., 
Machry. 


Tool 


& 


CA. 
0. 
Rock 


Cin., O. 
ford, Ill. 


& John, Rock 


Lt 
Cana 


Hartford, 


Co., ¢ 


Cleveland, 


Newa 
cm. 


Mfg. Co., 


Prov., 


Ww 


Co., 


R. I. 
d., John, 
da. 

orcester, 


Cin- 


Conn. 
7... Os 
oO. 
rk, N. J. 
Edwin, 


Hart- 


Boston, Mass. 


Freeport, 
ce.. 


Ww. 


Ill. 
B., 8t. 


Marshall & Huschart Machry. Co., 
York. 


Chicago, 


ITr. 


McCabe, J. J., 


Morse Twist 
New 

New Haven 
Conn 


Niles-Bement-Pond Co., 


New 


Drill 


& Mach. 
Bedford, Mass 
Mfg 


Nev 
N 


Co., 
v Haven, 


ew York. 


Patterson, Gottfried & Hunter, 
Ltd... New York. 

lrentice Bros. Co., Worcester, 
Mass 

Prentiss Tool & Supply Co., New 
York 

Sellers & Co., Ine., Wm., Phila- 
deliphia, Pa 

Sibley Machine Tool Co., South 
Bend, Ind 

Slate Machine Co., Dwight, Hart- 


ford, Conn 
Sioan & Chac 
N. J 


Vandyck Churchill Co., 


Whitney Mfg 
Wells Bros. 
Wiley «& 


field, Mass. 


e 


Co., 
Russell 


Mfg 


M 


Drills, Center 


Morse 
New 
Pratt «& 
Slocomb 
Conn 
Standard 


Drills, 
Cincinnati 


Twist 


Co., 


Bedford, 
Whitney 
= 


Tool 


Hand 
Electrical T 


M: 


Co., 


N 
Hlart 


Greenfield, 
Ce.. 


fg. 


Newark, 


ew York. 
ford, Ct 

Mass. 
Green- 


Drill & Machine Co., 


iss 

Co., Hartford, 
Prov. . & 
Cleveland, O. 


ool Co., 


Cincinnati, O 
Hisey-Wolf Mach. Co., Cinein., O. 
Ingersoll-Rand Co., New York. 
Niles-Bement-Pond Co., New York. 
I S. Electrical Tool Co., Cin- 
cinnati, O. 
Drills, Pneumatic 


Chisholm & Moore Mfg. 


land, O 


General P neumatic 
» - 


tour Falls 


Ingersoll Rand 


Niles-Bement-Pond Co., 


Rail 
& Sons ¢ 
Ontario, 
‘o., 
Niles-Bement-Pond Co., 


Drills, 
tertram 

Dundas, 
Foote-Burt ¢ 


Co., 


Tool ¢ 


New 


‘o., LA 


Co., Cleve 


‘o., Mon- 


York. 


New York. 


d., John, 


Canada. 


Cleveland, 
New York. 


0. 


Prentiss Tool & Supply Co., New 
York 

Standard Tool Co., Cleveland, O. 

Drills, Ratchet 

Armstrong Bros. Tool Co., Chi- 
eago, Ill. 

Billings & Spencer Co., Hartford, 
Conn. 

Boker & Co., Hermann, New York. 

Curus & Curtis Co., Bridgeport, 
Conn. 


Hisey-Wolf 
Parker Co., 
Pratt 

Conn 
Rogers 

ter City, 
Standard 


Drills, 


Works, 
N 


Tool 
Rock 


Mach. Co., 
Chas., 
& Whitney 


Joh 
J 


Co., 


Ingersoll-Rand Co., 


Northern 
Vis. 


Drying 


Sturtevant Co., 


Mass. 


Dynamos 


Elec. 


» 


Mfg. 


B. 


Burke Electric Co., 


C&C 
Crocker 
N. J. 
Eck Dynamo 
Belleville, 


Electric 
- Wheeler 


N. 


Co., 


& 
J. 


Cincin., 


oO. 


Meriden, Conn. 


Co., 


n M., 


Cleveland, 


New 
Co., 


Apparatus 


Hartford, 


Glouces- 


oO. 


York. 
Madison, 


F., Hyde Park, 


Erie, 


Pa. 


New York. 


Motor 


Ampere, 


Works, 





Dynamos— Continued. 


General Electric Co., 
Jantz & Leist Elec. Co. 
Westpern Elec. Mfg. Co., Madison, 


Wis. 
Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 
EB Co., New York. 


Sprague Elec. 


Sturtevant Co., B. F., Hyde Park, 
Mass. ; 

Triumph Electric Co., Cincin., 0. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Electrical Supplies 
Electric Controller & Supply Co., 
Cleveland, Ohio. 


General Electric Co., New York. 
Jantz & Leist Elec. Co., Cin., O. 
Northern Elec. Mfg. Co., Madison, 


8. 
Sprague Elec. 
Triumph Elec. Co., 
Westinghouse Elec. 

Pittsburg, Pa. 


Electrically Driven 
and Machinery 
Tool Wks. Co.. 
Cincinnati Electrical Tool 
Cincinnati, 0. 
Crescent Forgings Co., 
a. 
Electric 
Cleveland, 


New York. 
Cincinnati, O. 
& Mfg. Co., 


Co., 


Tools 


American Cin., O. 
Co., 
Oakmont, 


Controller & Supply Co., 


a 4 Wolf Mach. Co., Cincin.., oO. 
_ §. Electrical Tool Co., ¢ incin- 
nati, O. 

Elevators . 

Albro-Clem Elevator Co., Phila- 
delphia, Pa. ‘ ; 

Curtis & Co. Mfg. vo., St. Louis, 
. 0. ” : 

Harrington, Son & Co., Edwin, 


Pa. 
Philadelphia, 
Phila., 


Philade!phia, 
Link-Belt Co., ilac 
Morse, Williams & Co., 


Pa. 
Pa. 
Emery Wheels 


See Grinding Wheels. 


Emery Wheel Dressers 


Desmond-Stephan Mfg. Co., 


bana, ©. 
Diamond Saw & Stamping Works, 
Y 


Buffalo, N. 


Ur- 


Ileald Machine Co., Worcester, 
Mass. 

International Specialty Co., De- 
troit, Mich. 

Safety Emery Wheel Co., Spring- 
field, ©. 

Standard Tool Co., Cleveland, O. 

Wrigley Co., Thos., Chicago, Ill. 


Enclosures, Tool-room 


Hart & Cooley Co., New Britain, 
Conn. y - z 
Merritt & Co., Philadelphia, Pa. 

Engineering Appliances 

Lunkenheimer Co., Cincinnati, 0. 

Williams Valve Co., D. T., Cin- 
cinnati, O 

Engineers, Consulting and 
Mechanical 

Dodge & Day, Philadelphia, Pa. 

Engineers, Electrical 

Crocker - Wheeler Co., Ampere, 
ata We 

Dodge & Day, Phila., Pa. 
tngines, Automobile 

Franklin Mfg. Co., H. H., Syra- 
cuse, N. Y. 

Olds Gas Power Co., Lansing, 
Mich. 


Engines, Gas and Gasolene 


Anguamaiie Mach. Co., Bridgeport, 
Cor 

Blaisdell Machinery Co., Brad- 
ford, Pa. 

Foos Gas Engine Co., Springfield, 
Ohio. 

Grant Mfg. & Mach. Co., Bridge- 
port, Conn. 

Jacobson Mach. Mfg. Co., War- 
ren, Pa. 

New Era Gas Engine Co., Day- 
ton, QO. 

Olds Gas Power Co., Lansing, 
Mich. 

St. Marys Macn. Co., St. Marys, 
Ohio. 


Struthers-Wells Co., Warren, Pa. 

Engines, Steam 

Buffalo Forge Co., Buffalo, N. Y 

Ridgway Dynamo & Engine Co., 
Ridgway. Pa. 

Struthers-Wells Co.. 

Sturtevant Co., B. F., 
Mass. 


Warren. Pa. 
Hyde Park, 
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BROWN @ SHARPE MFG. CO., 


PROVIDENCE, R. I., U. S. A. 


THE FEED BOX 


On B. @ S. 


MILLING 
MACHINES 











is thoroughly efficient in every 
detail. 

It is well designed, strongly 
built and runs with the mini- 
mum consumption of power. 


Bearings bushed with bronze. 


Wide Range of Feeds. 
Changes Easily and Quickly Made. 


Simple in construction; no 


loose parts to get out of order. 


Descriptive circulars of any B. 


& S. Milling Machine mailed 





on application. 
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Engravers 
Bormay Engraving Co., New York. 
Engraving Machinery 


Gorton Mach. Geo., 
Wis. 


Co., Racine, 
Exhaust Heads 


Sturtevant Co., B. F., Hyde Park 
Mass. . . 
ixhibition Machinery 
Philadelphia Phila., 
Expanders, Boiler Tube 


Nicholson & Co., Wm., Wilkes- 
Barre, Pa. 


Bourse, 


Pa. 


Fans, Electric 


Crocker - Wheeeer Co., Ampere, 


oten , wate Co., 


Elizabethport, 


New York. 
Co., Madi- 


Ge 4 r.." Electric 

Northern Elec. Mfg. 
son, Wis. 

Sprague Electric Co., New York. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Westinghouse Electric & Mfg. Ce 
Pittsburg, Pa. 


Fans, Exhaust 

Buffalo Forge Co., 

Crocker - Wheeler 
a. @ 


co... 


Buffalo, N. Y. 

Co., Ampere, 

General Electric Co., 

Sturtevant Co., B. F., 
Mass. 


New York. 
Hyde Park, 


Feathers 


Standard Gauge Steel Co. 
Pa 


Falls, , Beaver 


Files and Rasps 


American Swiss File 
‘ew York. or 


Barnett Co., G. & H., Phila., Pa 
ammacher, Se hlemme 0., 
New York. edlibwdiiens 
Nicholson File Co., Prov., R. I. 


Reicbhelm & Co., E. P., New York. 

Filler, lron 

Felton, Sibley & Co., 

Filing Machines 

Cochrane-Bly 
i. en 


Phila., Pa. 


Co., Rochester, 


Detrick & Har 
+ eel vey Mach. Co., Bal- 
Henry & W right Mfg. Co., 
ford, Conn. 
Simplex Mfg. Co., 


Flexible Shafts 


Chicago Flexible Shaft Co., 
cago, Il 

Coates Clipper Mfg. Co., 
ter, Mass. 


Hart- 
New York. 


Chi- 


Worces- 


Forges 

Boynton & Plummer, 
Mass. 

Bradley & Son, Cc. C., 

Buftalc Forge Co., Buffalo, N. Y 

Ingersoll-Rand Co., New York. - 


Miner & Peck Mfg. Co., New Ha- 
ven, Conn. 


Worcester, 


Syracuse, 


Prentiss Tool & Supply Co., New 
York. 

Sturtevant Co., B. F., Hyde Park 
Mass. ‘ 

Forgings, Drop 

Billings & Spencer Co., Hartford 
Conn. 

Crescent Forgmgs Co., Oakmont 
Aa. ‘ 

0. K. Tool Holder Co., Shelton 
Conn. : 

Page-Storms Drop Forge Co 
Springfield, Mass. . a 

Wyman & Gordon Co., Worcester 
Mass. , 

Forgings, Hydraulic 

Wyman & Gordon Co., Worcester, 


Mass. 


Forgings, Machine 
Dyson & Sons, Jos., Cleveland, O. 
Forgings, Steel 


Baldwin Steel Co., New York. 


Crescent Forgings Co., Oakmont, 

*a. 

eppenetal Forge & Knife Co., 
*ittsburg, Pa. 

not & Co., Edwin R., Chicago, 

McInnes Steel Co., Corry, Pa. 


Tindel-Morris Co., Eddystone, Pa. 





Forgings, Steel—Contnued. 
Wyman & Gordon Co., Worcester, 
Mass. 
Foundry Furnishings 
Adams Co., Dubuque, Iowa. 
Ingersoll-Rand Co., New York. 
Obermayer Co., 8., Cincinnati, O. 
Paxson Co., J. W., Phila, Pa. 
Stevens, F. B., Detroit, Mich. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 


Fuel Economizers 


Sturtevant Co., B. F., Hyde Park, 


Mass. 
Furnaces, Annealing and 
Tempering 


American Gas Furnace Co., New 


York. 
Chicago Flexible Shaft Co., Chi- 


cago, iil. 
Nash & Co., Geo., New York. 


Tate, Jones & Co., 


Enameling 
Co., 


Furnaces, 


American Gas Furnace 
York. 


New 


Furnaces, Gas 
Anportonn Gas Furnace Co., New 


ork. 
Chicago Flexible Shaft Co., Chi- 


cago, ° 
Nash & Co., Geo.. New York. 
Obermayer Co., S., Cincinnati, O. 
Prov., R. I. 


Westmacott, J. M., 
Furnaces, Melting 
American Gas Furnace Co., 


York. : 
Nash & Co., Geo., New York. 
Chicago, Ill. 


Turner Brass Works, 


New 


Furnaces, Oil 
Tate, Jones & Co., Pittsburg, Pa. 


Furniture, Machine Shop 


Hart & Cooley Co., New Britain, 
Conn. 

Manufacturing Equip. & Engineer- 
ing Co., E. Boston, Mass. 


Merritt & Co., Philadelphia, Pa. 
New Britain Mach. Co., New Brit- 
ain, Conn. 


‘Gas Blowers and Exhausters 


Sturtevant Co., B. F., Hyde Park, 


Mass. 


Gages, Recording 
Bristo) Co., Waterbury, Conn. 


Gages, Standard 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Henry & Wright Mfg. Co., Hart- 


ford, Conn. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Pratt & Whitney Co., Hartford, 
Conn. 
Rogers Works, Jno. M., 
City, N. J. 
Slocomb Co., ¥. T., Prov., R. I. 
Starrett Co., L. S., Athol, Mass. 


Gear Cutting Machinery 


Gloucester 


Bair & Gazzam Mfg. Co., Pitts- 
burg, Pa. 
Adams Co., Dubuque, Iowa. 


Becker - Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bickford Drill & Tool Cin- 
cinnati, O. 

Bilgram. Hugo, Philadelphia, Pa. 

Brown < Sharpe Mfg. Co., Provi- 
dence, R. I. 
Clough, R. M., 
Eberhardt Bros. 
ark, N. J. 
Fellows A os Shaper Co., Spring- 
field, 

Foote %.9 Gear & Machine Co., 
Chicago, Ill. 

Ganschow, Wm., Chicago, II. 

Gleason Works, Rochester. N. Y. 

Gould & Eberhardt, Newark, N. J. 

Harrington, Sons & Co., Edwin, 
Philadelphia, Pa. 

Morse, Williams & Co., Phila., Pa. 

Newton Machine Tool Works, 
Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Slate Machine Co., Dwight, Hart- 


Co., 


Tolland, Conn. 
Mach. Co., New- 


ford, Conn. 

Sloan - Chace Mfg. Co., Newark, 
N. 

Spac Ke Mach. Co., F. W., Indian- 


apolis, Ind. 
Walcott & Son, Geo. D., Jackson, 
Mich. 
Whiton Machine Co., D. E., New 
London, Conn. 


Pittsburg, Pa.. 





Gear Testing Machinery 


Gisholt Mach. Co., Madison, Wis. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


Gears, Cut 
Batr & ee Mfg. Co., Pitts- 


burg, 
Bilgram, Hugo, Philadelphia, Pa. 
oqeee Gear Works Boston, 


Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Cresson Co., Geo. V., Phila., Pa. 

Davis, Rodney, Philadelphia, Pa. 

Earle Gear & Mach. Co., Phila- 
delphia, Pa. 

-~ % * oo Mach. Co., New- 
ar 

Faweus Mach. Co., Pittsburg, Pa. 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Foote Bros. Gear & Machine Co., 
Chicago, Ill. 

Ganschow, Wm., Chicago, III. 

Gleason Works, Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Grant Gear Wks., Boston, Mass. 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Horsburgh & Scott Co., The, 


Cleveland, O. 
Morse, Williams & Co., Phila., Pa. 
New Process Rawhide Co., Syra- 
cuse, N. Y 


Nuttali Co., R. D., Pittsburg, Pa. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 


Philadelphia Gear Works, Phila- 
delphia, Pa. 

Sawyer Gear Wks., Cleveland, O. 

Simonds Mfg. Co., Pittsburg, Pa. 

Spacke Mach. Co., F. W., Indian- 
apolis, Ind. 

Taylor-Wilson Mfg. Co., McKees 
Rocks, Pa. 

Van Dorn & Dutton, Cleveland, O. 

wigkeest & Son, Geo. D., Jackson, 
Mich. 


Gears, Molded 


Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Farrel Fdry. & Mach. Co., Anso- 
nia, Conn. 

Franklin Mfg. Co., H. H., Syra- 
cuse, N. 


Greenwald Co., I. & E., Cin., O. 

Philadelphia Gear Works, Phila. 
delphia, Pa, 

Taglor wgeee Mfg. Co., McKees 
ocks, Pa. 

Walcott & Son, Geo. D., Jackson, 
Mich. 

Gears, Rawhide 

Boston Gear Works, Norfolk 
Downs, Mass. 

Chicago Raw Hide Mfg. Co., Chi- 
cago, Ill. 

Fawcus Mach. Co., Pittsburg, Pa. 

Gould & Eberhardt, Newark, J 

Horsburgh & Scott Co., 
land, O. 

New Process Rawhide Co., Syra- 
cuse, N. 

Nuttali Co., R. De peers, Te 

Philadelphia Gear Works, hila- 
delphia, Pa. 

Sawyer Gear Works, Cleveland, 0. 


Cleve- 


Gears, Worm 


Albro-Clem Elevator Co., Phila- 
delphia, Pa. 
Boston Gear Wks., Norfolk 


Downs, Mass. 
Fawcus Mach. Co., Pittsburg, Pa. 
Gould & Eberhardt, Newark, N. J. 
Morse, Williams & Co., Phila., Pa. 
Nuttall Co. k. D., Pittsburg, Pa. 
Philadelphia Gear Works, Phila- 
delphia, Pa. 
Simonds Mfg. Co., Pittsburg, Pa. 
Taylor-Wilson Mfg. Co., cKees 
Rocks, Pa. 
Van Dorn & Dutton, Cleveland, O. 
waeess & Son, Geo. D., Jackson, 
Mich. 


Generating Sets 


Burke Electric Co., Erie, Pa. 
Crocker- Wheeler Co., Ampere, 


% é 
General Electric Co., New York. 
Reetern Elec. Mfg. Co., Madison, 
8. 
Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 
Sprague Electric oo New York. 
-< Co., B. F., Hyde Park, 


Trivaph Elec. Co., Cincinnati, O 

Generators, Gas 

American Gas Furnace Co., New 
ork 








Gibs 

Standard Gauge Steel Co., Beaver 
Falls, Pa. 

Graphite 


Dixon Crucible Co., Jos., Jersey 
City, N. 
Obermayer Co., S., Cincinnati, O. 


Grinders, Automatic Knife 
Bridgeport Safety Emery Wheel 
Bridgeport, Conn. 

Grinders, Center 
Cincinnati Electrical Tool Co. 
Cincinnat 


Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Heald Mach. Co., Worcester, Mass. 

Hisey-Wolf Mach. Co., Cincin., O. 

Mueller Mach. Tool Co., Cin., O. 

Niles-Bement-Pond Co., New York. 

U. 8S. Electrical Tool Co., Cin., O. 


Grinders, Cock 
Windsor Mach. Co., Windsor, Vt. 


Grinders, Cutter 


Bath Grinder Co., Fitchburg, 
Mass. 


Becker - Brainard Milling Mach. 


Co., Hyde Park, Mass. 

Brown & poaeee Mfg. Co., Provi- 
dence, 

Cincinnati * Mining Machine Co., 
Cincinnati, v. 

Legey “wanes Co., Ampere, 

Garvin Machine Co., New York. 


Gould & Eberhardt, Newark, N. J. 


Greenfield Mach. Co., Greenfield, 
Mass. 
— Mach. Co., Worcester, 


Ma 
Hisey. Wolf Mach. Co., Cincin., 
Niles-Bement-Pond Co., New York: 
Norton Co., Worcester, Mass. 
Pratt & Whitney Co., Hartford, 


Conn. s 
Prentiss Tool & Supply Co., New 


Boston, Mass. 


ork. 
Rivett-Dock Co., 
E., Green- 


Wells & Sons Co., F. 
field, Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Grinders, Cylindrical 

Bath Grinder Co., Fitchburg, 
ass. 

Brown & Shespe Mfg. Co., Provi- 


dence, 
Heald Mach. Co., Worcester, Mass. 


Norton Grinding Co., Worcester, 
Mass. 

Grinders, Disk 

= Deemed Co., Fitchburg, 
‘ H., Chicago, 


Besly” % Co., Chas. 


Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 

Diamond Mach. Co., Prov., R. I. 

Gardner Machine Co., Beloit, Wis. 


Heald Mach. Co.,. Worcester, 
Mass. 
Hill, Clarke & Co., Boston, Mass. 


Iroquois Mach. Co., New York. 

Ransom Mfg. Co., Oshkosh, Wis. 

Rowbottom achine Co., Water- 
bury, Conn. 

Samy Emery Wheel Co., Spring- 
eid, 


Grinders, Drill 


a al Mach. co., Worcester, 
Ma 
Hill, Clarke & Co., Boston, Mass. 


Niles-Bement-Pond Co., New_York. 

Sellers & Co., Inc., Wnm., Phila- 
deiphia, Pa. 

standard Tool Co., Cleveland, O. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Grinders, Internal 


Bath Grinder Co., Fitchburg, 
Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, 

a — a “Mach. Co., Greenfield, 


Ma 
Heald Mach. Co., Worcester, Mass. 


Rivett Lathe Mfg. Co., Boston, 
Mass. 
Wells & Sons Co., F. E., Green- 


field, Mass. 


Grinders, Piston Ring 

Heald Mach. Co., Worcester, 
Mass. 

Grinders, Portable 

Cincinnati Electrical Tool Co., 
Cincinnati, O. 

ag Mach. Co., Worcester, 

Hieey- Wolf Mach. Co.. Cincin., 

U. 8S. Electrical Tool Co., Cin., 


